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CLIMATE AND WEATHER

50. Introduction

™ The meteorology and climatology discussed in this chapter
are limited to an area embracing Kytshii, Shikoku, and south-
western Honshi, the latter area being defined as that portion of
Honshii south of 36°N and west of 138°E. In some instances,
it has been necessary to enlarge upon the area in order to
describe more clearly certain salient features of the general
climatic and synoptic regimes. In the interests of economy of
space and time, the detailed analyses of synoptic weather and
climatological data have been limited to 17 stations in the arca.
For a more complete analysis of the synoptic weather informa-
tion the reader is referred to AFRWX Report No. 639 on
Japan, now in preparation. For further climatological data the
reader is referred to Navaer 50-1R-60, U. S. Navy Reprint of
the Climate of Japan, by T. Okada. Additional information and
analysis can be obtained from the Commanding General, Army
Air Forces, O C and R, Weather Division, Washington, D. C,,
and Office of the Chief of Naval Operations, Acrological Sec-
tion (Op-34-E), Washington, D. C.

51. General Climatic and Synoptz’c Regime

A. Major climatic characteristics and controls.

The climate of the Japanese islands is determined largely
by the interplay between 2 great centers of action, the North
Pacific anticyclone and the Asiatic anticyclone. The dominance
of the former results in a general southerly air flow over the
archipelago often attended by widespread arcas of low-level
cloudiness and heavy rains. The dominance of the Asiatic anti-
cyclone results in a general northetly air flow over the archi-
pelago, often attended by low-level overcast with rain ot snow
along the western and northern coasts and slopes and by fair
weather over the southern and southcastern coasts and slopes.
Occasions when high pressure overlies the Japanese islands arc
attended by generally fair weather and light winds over the
entire area.

The mean pressurc and air flow for the month of January
are shown in FIGURE V- 1. During the winter scason the
Asiatic anticyclone is dominant, with north to northwest winds
of continental origin flowing across Japan. Overcast conditions
with frequent snows or rains prevail along the western and
northern coasts. Arcas along the southern and southeastern
coasts which lie in the lee of high mountains have a preponder-
ance of fine weather. In all instances it is necessary to consider
the locality in its relation to the surrounding topography in
order to understand detailed analysis of synoptic weather and
climatological data (FIGURE V -31).

The mean pressure and air flow for the month of July are
shown in FIGURE V- 2. By this time, the Asiatic anticyclonc
has been replaced by low pressure with weak gradients, while
the Pacific anticyclone has moved norchward and closer to the

Asiatic mainland. In summer, air flow over the Japanese islands
is much more variable than during the winter but is prevailingly
from a southerly direction. Because of their long trajectory
over the ocean, these air streams are heavily laden in their lower
levels with moisture which is readily precipitated in local
showers over the Japanese mainland. At times the weather
becomes scttled and periods of fine weather result. These
periods of dry weather are most likely to occur in August and
that month is therefore the most favorable of the summer
months for operations of all types.

Variability in the weather is occasioned by the passage of
extratropical cyclones. These storms, formed in ‘the zone of
converging winds between the 2 great anticyclonic centers of
action, move in a general northeasterly direction toward the
Aleutian area. In winter most of these storms are formed and
pass well to the south and cast of southern Japan, but a small
number pass ncar cnough to the islands to cause adverse
weather. ln spring the zonc of converging winds begins a
northward trend, and the frequency of adverse weather over
southern Japan increases. Duting the last 2 wecks of June and
the first 2 weeks of July the zone of convergence overlies
southern Japan, and along it moves a series of weak, slow-
moving cyclones, They are attended by a marked increase in
low-level overcast, relative humidity, and precipitation. The sea-
son is known in Japan as the season of the “Plum rains,” or the
“Bai-U” scason, and is perhaps the least favorable season of the
year for military operations.

In midsummer cyclonic storms are fewer in number and
ordinarily reach only the northernmost portions of the Japan-
ese archipelago. Summer rains over southern Japan are largely
in the nature of local showers. In carly autumn the zone of
converging winds, with its frequent extratropical cyclones, re-
turns to southern Japan, bringing adverse weather—frequent
and heavy rains, low-level overcast, strong shifting winds. In
some years the September rains may exceed the amounts
received in June.

Typhoons may cross southern Japan at any time during the
typhoon scason (May through November), but are most likely
to occur in summer or carly autumn, with maximum frequency
in September. Their occutrence at any other time must be con-
sidered very unusual. These severe tropical storms most fre-
quently originate in the region between the western Caroline,
the southern Marianas, and the Philippine Islands. The average
number of storms in the whole region is 25 cach year, but the
number in specific years may vary between 50 % and 200 “
of the average number. Japan proper is affected by an average
of 12 typhoons a year. Storms which occur early in the season
have a tendency either to advance westward to Asia and dis-
sipate, or to recurve over the ocean and pass southeast of Japan.
Tn September, typhoons usually fist appear between Saipan
and Palau Islands, and move slowly west-northwestward to east
of Formosa where they recurve to the northeast. After recurv:
ing they move with increasing speed and cross over or pass
immediately south of the main Japanese islands.
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FIGURE V - |
Mean Pressure and Air Flow for January

Figure V-2,
Mean Pressure and Air Flow for July
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TABLE V-1

TYPHOON FREQUENCY
West Pacific

Entire Region Jury AvaGust SEPTEMBER Ocroner
Max. No. 7 6 10 7
Min. No. 0 0 1 0
Av. No. 3.4 3.6 4.1 3.2

Japan
Av. No. 1.1 2.0 2.4 1.5

Tropical storms vary greatly in size and intensity, from
small storms of only local extent to great cyclones with radii
of several hundred miles. A fully developed typhoon may have a
heavy rain area with a radius of perhaps 150 miles, and an inncr
ring with winds of hurricane force (75 m.p.h. or higher) with
a radius of 50 miles. Wind speeds may exceed 150 m.p.h. near
the center of the storm. The storm itself moves forward with
speeds of 8 to 12 m.p.h. until it recurves, after which the speed
increases until rates of movement comparable to those of extra-
tropical storms are reached (25 to 35 m.p.h.). Much of the
damage resulting from the storms is caused by the very high
tides which follow in its wake. Operations of all types must
necessarily ccase during the passage of a typhoon. Widespread
areas of low-level overcast, torrential rains, extremely high wind
speeds, and excessively high tides all combine to make a
typhoon one of the most terrible of nature’s phenomena.

Details of the frequency of synoptic weather conditions and
flow types will be found under succeeding paragraphs. Further
information on the frequency of meteorological elements is
given under “Weather and Operations” (Topic 52) and in the
“Climatic Statistics” (Topic 54).

B. Synoptic aspects of climate.

The weather patterns over Kyasha, Shikoku, and southwest-
ern Honshii have been classified according to the principal free-

air flows at the gradient level. Of the 11 types of flow and
systems, 6 arc of primary importance since they occur at least
10% of the time in any one season. These 6 primary types
are: northeast, southeast, southwest, northwest, north, and ridge
or high type. The 5 secondary types are: east, south, west,
troughs including /ows and typhoons, and cols or variable.

The following table indicates the percentage frequencies of
primary and secondary types of free air flows and systems over
Kyushw, Shikoku, and southwestern Honsht during cach
scason. The data were obtained from a 5-year record (1927
through 1931) of synoptic observations taken twice daily at
0600 and 1800 135th cast meridian time.

According to the tabulation it is evident that air flows from
the northerly directions over Southwest Japan at least %3
of the time in winter. Conversely, in summer, southerly air
flows predominate, but occur somewhat less than half of the
time. These frequencies illustrate a monsoon circulation, that
is, one which reverses itself seasonally. The summer monsoon

appears to be much less persistent than the winter monsoon.

Of the 11 types, the NE type is the most frequent, pre-
dominating in winter, spring and fall. In summer the SW type
predominates. Furthermore, the N and NW types have similar
orographical and climatic cffects on Kyasha, Shikoku, and
southwestern Honshi, and if these 2 types were combined, they
would occur in winter 37 % of the time, compared with 29 %
for the NE type during the same season. In fall and spring,
however, the NE type occurs more frequently than the com-
bined N and NW types.

TABLE V -2

SEASONAL PERCENTAGE FREQUENCY OF VARIOUS
AIR-FLOW TYPES

Primary Types

SEASON FLOW DIRECTIONS

NE SE SW NW
Winter (December-February) 29.1 3.1 3.8 20.1
Spring (March-May) 23.9 6.7 13.2 8.1
Summer (June-August) 10.3 13.5 266 3.8
Fall (September-November) 304 9.3 38 9.6

Secondary Types

RIDGES TROUGHS,
AND Lows, CoLS AND
N HiGIis E S W ‘IYPHOONS VARIABLE
17.3 14.7 5.4 1.0 0.9 1.8 28
5.8 20.0 71 59 2.3 3.5 3.5
1.1 144 4.0 6.8 4.8 88 5.6
5.9 17.5 93 23 1.7 3.9 6.4
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(1Y NE type of free air flow. 34 e "“ e — :f» T
The NE type of free air flow during the cold half of the HIGH | J_/‘ }

year is associated with the winter monsoon circulation of east- PRESSURE %j

etn Asia, and is controlled to a great extent by a strong surface | f

high pressure center in Siberia. Northeasterly free air fow is

prevalent about the perimeter of the high cell, in Southwest |*|°

Japan. In spring and fall, however, this type of air flow is par-

tially associated with the circulation accompanying centers of

high pressure moving eastward over northern Japan. This air

How is usually associated with a polar air mass. Occasionally, LOW

. P . N B ey o S S S + R {32
chroughout the year, but particularly in June, this type is asso- PRESSURE

ciated with frontal waves moving eastward just to the south of

or over this area. TABLE V -3 gives the per cent of observa-

tions with various weather conditions at the specified hours

0600 and 1800. L - - _ I

12B i34 136 38
TABLE V-3, SUMMARY OF LOCAL WEATHER FOR NE TYPE
r - s . ]
i e F g0 A = F % %
N g E § = 2 E .-
a e o @ B0 g . PO
.oy B 8D L el L R e
E T : Zodzizizes: BT Y Zedugr gmels
g & 2 o3 E palds3s 5 9 % g3 R R UMy Sy
Eof g 5 WE uE wEEsZ g E F 8 8 VE g8 of 557 23
w B 04 o 5 Z £ §£ 88,828 e B % p F £ BT £ f£ 57T
£ & B 6 O o 02 8% dEwsdzé £ a2 B S5 © « 08 EF 4% Zu2z2
WINTER ;) SummER
Kagoshima
0600... ... . . 0 9 0o 9 9 2 2% 0 0 8 44 6 0 0 10 16 33 14 4 0 74 S
00......... . 0 1 u o ono229 4 w479 47 0 0 0 0 0 18 18 8 0 8 5%
Nagasaki
0600. .. ........ o 7 0 7 7 11 B 0 3 92 54 o 8 0o & 8 15 20 46 0 90 66
1800, ... 0 10 0o 9 W0 14 23 6 4 8 48 o o 0 0 0 7 31 8 9 96 62
Shimonoseki
0600. .. ... .. 2 10 o 1o 117 235 sz 14 8 3l 0 6 0 6 6 12 16 48 2 90 44
1800........... 0 9 0o 7 9 9 15 6 7 9 25 6 0 0 0o 0 0 22 8 7 100 4
Hamada
0600. . .0 21 0 20 2 47 13 & 4 58 2 6 10 0 1 10 55 18 65 2 6 49
1800, .. .. L0 16 0 15 16 45 14 ST 9 60 25 0 2 0 2 2 3% 18 9 4 73 &
Kachi
0600 .. ... . 2 6 0 6 7 13 3 4 1 89 6t 30010 0 1L 14 2 29 ¥ 0 8 63
_1800. . o 12 o 12 12 2 36 4 2 8 57 O 126 9 2 0 80 40
Osaka
0600. . ... 29 0 9 lo 9 28 W 3 9 3 o 9 0 9 9 8 1 ¥ 0 9 4
1800 0 14 0 4 W4 13 28 0 3 8 -4l 0 4 0 2 4 6 2 78 1 91 54
Miyazu
0600, . 0 3 0 36 36 4 6 2 4 5 10 o 7 o 7 7 8 9 13 2 9 27
1800. .0 28 0 28 28 31 6 3% 9 6 15 0 9 o 9 9 11 24 71 2 8 50
Nagova
0600. ... . 0 11 0 11 U 2 34 W 4 8 50 1013 0 13 16 26 20 56 2 78 4l
1800, .. 0 10 0 10 10 14 42 46 38 8 6l o 7 0 7 7 1B 15 3 24 8 4
SerING AUTUMN
Kagoshima
600, ... ... 0 12 0 12 12 3% 2 2 1 73 4 I s 0 5 6 12 33 6 L 9 56
1800. . .. 0 ¥ 0 14 14 N 23 6 1 8 57 0 6 0 6 6 13 25 46 2 8 53
Nagasaki
0600 . ... 0 0 w11 3% 27 51 10 8 S8 o 3 0o 3 3 10 I 56 7T 9% 39
1800. . ... - 0O om0 11 M 2 28 & 18 8§ 6 o s 0o 5 s 10 25 77 3 9 6
Shimenoseki
0600. . . .. o1 0s 0 15 16 12 24 57 3 84 36 18 0 7 9 6 19 36 4 9% B
1800, ... . . o s o 8 & 11 17 8 3 92 £ O 4 0 3 4 4 2 S0 3 9% 44
Hamada
0600. . . 0 2 0 2 23 4 17 Sy 5 6 4l 0 0 1L 11 32 2 74 4 6 44
1800.... ... 1 14 0 14 15 36 19 58 IS 76 44 o 8 0o 8 8 2 23 6 5 81 50
Kachi
0600. .. S 0 17 I8 2 24 45 0 76 57 1 14 0 14 15 27 32 6 1 78 46
_ 1800, .. .1 o1 0 113 19 19 a3 8 57 o 7 0 Y 7 16 ¥ B 1 8 5
Osaka
0600... ... 0 14 0 14 14 17 18 52 2 86 36 2 6 0 6 8 8 32 32 0 92 4
1800, ... .. e 8 0o 7 8 10 27 6 19 9 49 o 5 9 5 s 5 31 75 4 95 50
Mivazu
0600, ... ... . o] 17 0 17 17 26 11 3y 4 77 23 0 15 Q9 15 15 15 11 34 3 84 27
1800 ... ... 0 20 0o 20 2 28 13 6 9 77 3 0 15 0 14 15 19 13 4 6 8 3l
Nigoya
500 0 16 0 16 16 28 3 57 18 8 6l 209 0 9 12 4 3B T4 4 8 0
1800 . 0 6 0 6 6 14 30 37 53 91 59 0 8 o 8 8 20 36 6 17 8 6

*Dst, smoke, haze, fog, precipitation.
#5tratus, nimbus, or cumulonimbus.
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(2) SE type of free air flow.

The SE type occurs most frequently in summer. It is asso-
ciated very often with movement of air about the perimeter of
a ridge of the Pacific high pressure cell, and occasionally in
summer when the ridge is displaced far northward. In spring
and fall, southeast air flows commonly occur with the ap-
proach of low centers moving eastward from the Yangtze
Kiang valley. TABLE V -4 gives the per cent of observations
with various weather conditions at the specified hours 0600
and 1800.

32
TABLE V - 4.
30
SUMMARY OF LOCAL WEATHER FOR SE TYPE 18
~ . =l s 5 =
S P S R
. & sk o = m32lr . E gpd -~ «o¥p ik
P < RN A ©TG6¢g 4 B & He A s9e 2
& -2 3 = A g B = 2 A A < % A
§ % % o2 GE GES%S 48 g ¥ T <~ B8 EH 3.8 48
& 2 &2 oy Fd fATMEgTg & 2 & Sg Fd fR Bdg Ty
g B g 8 WE g5 8585 :z4 g % g &8 V5 o5 o8 588 z&
sk g . «.2 $& §8g8°2351% = L1 . wd & 3¢ g2 o642
v £ F oz Z Z 5% €% £E5%%5% » B 2 ¢ 2 Z 89 88 €5 47 o0
e & & & 8 4 02 &% 4EZs8zE e & & & T &4 U8 dF JF zs2 28
WiNTER SumMER
Kagoshima
0600............. 0 4 0 40 45 55 1o 26 0 45 10 0 25 0 4 25 4 8 48 6 67 3l
1800.............. 0 38 0o 38 38 53 6 19 o ‘so 13 o 25 0 25 25 55 4 50 6 59 4l
Nagasaki
0600, ............ 0 4 0 45 45 69 1o 15 15 40 25 0o 2 0o 21 21 44 12 33 13 70 44
1800............. 0 S0 0 44 S0 69 13 25 0 44 25 0o 2 0 21 21 38 12 56 10 75 4l
Shimonoscki
0600.............. Q 40 0 40 40 35 5 35 25 60 5 0 13 0 13 13 9 10 28 S1 87 27
o] 19 0 19 19 13 13 44 38 81 19 [d 15 Q 15 15 10 21 37 47 85 41
o 25 0 25 25 39 15 65 5 70 50 Q 9 0 9 9 39 21 63 0 82 66
[} 25 0 25 25 44 13 63 0 75 44 0 12 0 12 12 53 7 52 0 7 52
0 11 0 11 11 30 5 37 0 84 53 4 23 0 23 26 41 6 21 0 69 33
0 31 0 31 31 56 13 19 0 69 44 0 22 0 22 22 39 6 25 0 66 27
Q0 22 0 22 22 25 11 78 0 78 11 0 20 0 20 20 24 26 51 7 78 46
0 45 0 45 45 60 18 36 0 46 18 i} 19 0 19 19 21 20 67 [ 76 32
0 11 0 11 11 25 0 0 0 78 11 Q 15 0 15 15 25 22 15 0 82 38
0 46 0 46 46 46 18 18 0 55 18 0 9 0 9 9 19 19 65 3 87 49
0 22 0 22 22 25 11 33 [0} 78 33 Q0 16 0 16 16 26 16 36 0 80 40
0 55 0 55 55 78 9 18 4] 36 18 0 17 9] 17 17 36 17 70 13 80 50
SprING AuTUuMN
Kagoshima
0600 0 36 0 36 36 64 6 36 8 50 25 0 29 Q 29 29 50 11 38 7 60 36
0 45 o] 45 45 70 o] 29 7 48 26 0 39 0 39 39 68 3 42 6 53 40
Nagasaki
0600.............. 0 36 0 36 36 57 6 31 3 64 39 0 22 0 22 24 46 18 51 9 71 44
1800.............. 0 45 0 45 45 75 7 29 3 48 39 0 31 o] 31 46 11 50 3 67 33
Shimonoscki
0600.......... ... 0 22 0 22 22 19 8 31 47 78 25 0 29 0 29 29 23 4 44 24 71 20
1800............. 0 36 0 36 36 37 10 39 26 65 23 0 25 0 22 25 22 8 39 31 75 17
Hamada
0600.............. 0 17 0 17 17 62 11 69 0 78 67 0 16 0 16 16 37 18 73 0 76 47
1800.............. 0 29 0 29 29 59 10 42 0 68 48 0 19 0 19 19 39 17 47 0 69 42
Kachi
0600. .. ........... 0 36 0 36 36 62 9 30 0 55 42 0 21 0 21 21 39 21 35 0 69 45
1800.............. 0 36 0 36 36 62 3 13 ] S8 36 0 29 0 29 29 48 9 17 o] 57 23
Osaka
0600.............. 0 27 0 27 27 28 9 62 6 74 27 0 26 0 26 26 26 11 65 2 74 17
1800......... .0 m o R 312 35 9 55 s 68 23 0o 21 0 2 21 24 1o 57 10 79 2
Miyazu
0600. ............. 0 29 0 29 29 48 9 12 0 68 35 0 22 0 22 24 26 13 11 0 76 35
1800. ..ot 0 29 0 29 29 36 14 33 s 71 43 0o 22 0o 2 24 29 12 2 2 7329
Nagoya
0600, ............. 0 41 0 41 41 63 12 29 0 56 29 2 30 0 30 33 42 9 20 0 63 24
1800. . ...t 0 32 0 32 32 47 14 59 0 64 32 4} 19 0 19 19 32 19 48 0 71 ,,%ﬁ, )

*Dust, smoke, haze, fog, precipitation.
# Stratus, nimbus, or cumulonimbus.
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(3) SW type of free air flow. 30 [ [4 B
This type of air flow occurs prfnchp.a.lly in spring and sum- } M% |

mer. In spring it occurs in connection with the prefrontal circu- 1 Y &ls

lation accompanying pressure troughs which pass over South- | Low {1‘}:\___

west fapan from the west or northwest. In summer it is as- PRESSURE

sociated with a semipermanent circulation on the west side of | -3

the Pacific high pressure cell. TABLE V-5 gives the per cent

of observations with various weather conditions at 0600 and

1800.

HIGH
B2 e & B 32
PRESSURE
TABLE V - 5.
SUMMARY OF LOCAL WEATHER FOR SW TYPE 0l ie L ——iz o 2
-+ o -
=1 = “ = ~
A Al el E 2
4 o P o P jasd N
] ] . & ER 3 A £3% S
g7 A g 0Ly I L. ae cwl NI
rowe ‘2 B g % L «® BEEE S0U2 .8
Z oy e = g & o3 PfH fE Bag Ty
PR SE sk = 2 g 5 Mt oy S5 Exs oE
Y £ 3z 2 ¥ £ 9 LZ Y& Y3 gz 5%
A Z 50 600 w & % ¢ 2 2 5° EE Ef [20° 0
&l o 08 gz g £ & B & B 4 ©ved L zsg 28
WiNTER SuMMER
Kagoshima
0600........... . 0 25 0 25 25 53 13 3 0 50 20 0 14 0 14 14 46 7 10 0 6 3
1800, . 9 313 0 33 3% 50 T 27 0 60 27 o 11 0o 11 11 3 13 € 0 76 4
Nagasaki
0600, . L. L0 47 ¢ 47 47 64 6 24 24 47 24 1 2 0 2 23 7 7 39 19 44 27
1800 7 021 0 20 20 42 0 3% 29 64 14 117 0 17 18 45 12 59 23 69 46
Shimonoscki
0600........... . 6 35 0 6 4 35 0 3 18 53 12 1 20 o 18 21 16 10 64 4 79 26
1800.......... . 0 40 ©C 40 40 28 7 40 13 6 7 T 16 0 15 17 19 11 6 15 8 31
Hamada
0600.......... .. 0 29 0 29 29 53 12 3% 29 53 24 0 2 0 23 25 55 10 37 13 6 3
800 . 0 47 0 47 47 54 0 13 20 4 13 o IS 0 14 IS5 49 13 48 15 71 5
Kachi
0600 . . ... 0 20 0 20 20 31 13 4 0 73 27 0 18 0 18 28 §3 14 8 0 6 4l
1800, ... . 0 40 0 40 40 50 27 0 O 60 40 0 18 0 IR 18 4 10 21 0 67 4

Osaka .

0600.. . .0 27 0 2727 B 13 40 0 T3 B 17 0 7 8 8 19 2 1 9 B

1800 . .0 3 ¢ 30 30 35 1o 25 0 70 20 1 7 0 7 9 1 1l 6 18 9 4
Mivazn

0600 .. - 0o 13 0 13 13 13 33 3% 27 87 33 19 0 9 10 16 25 34 5 88 46

00, 03 0 35 3% 4415 3\ 15 65 33 0o 13 0 12 13 21 14 57 2 8 4
Nagova

0600, ... 0 20 0 20 20 31 27 3% 0 73 47 1 12 0o 11 13 23 17 38 2 8 34

S800 o300 6 30 30 47 10 B 0 65 40 1 16 0o 16 16 37 14 59 16 75 48

SrrING AvTumMN

Kagoshtm:

0609, . .. o 13 0 13 13 38 17 46 0 74 4l o o0 © 0 0 ¥ W 7 0 8 56
800, o 1 o M 1 27 15 5% 0 84 53 o 23 0 15 23 3 0 31 o 77 31
Nagasaki

0600 0 13 0 13 12 339 44 35 74 30 0 10 ¢ 10 10 % 16 6 20 50 20
1809 ) 0 150 15 15 45 13 5% 2 76 62 0 % 0 3 3P 67 0 15 31 54 39
Shimonoscki

c6m. . 213 0 1315 1520 54 26 8 4D 0 N 0 20 20 2 2 6 10 8 30
1500 o N 0 11 1T 10 18 44 29 87 4 0o 31 0 331 23 8 3P 23 69 8
Hamada

0500 L0 170 17 17 s 15 3% 3 72 s 0 40 0 4 40 50 50 0 6
1500 o 7 0 7 9 3 13 ¥ 3 81 6l O 8 o0 38 8 70 38 46 W
Kachi

0600, . 0O 6 0 16 16 48 1y 4 3 73 %) 0 0 0 50 0 ST 25 25 0 50 38
1800 0 15 0 15 15 2 7 15 0 85 44 0 5 0 15 135 O 8 8 0 54 15

Osaka,

0600, .. 013 0 13 13 1 27 4 5 87 50 o 2 0 2 A W 5 25 0 74 26

1800, .. O 180 18 18 20 14 37 14 82 38 0 8 0o 8 8 9 19 35 12 92 3
Miyazn

17 0 17 I8 24 22 4 13 82 48 0o 6 0o 16 16 27 16 4 21 19 37

19 0 9 % 13 57 8 79 sy 0o 170 17 17 24 17 4 0 8 39

70 15 23 3 18 32 72 35 505 0 s 1L 31 20 3% s 73 4

20 0 20 23 ¥ 13 5L 24 7% 47 o is 0 15 15 23 23 6 8 77 42

*Dust, smoke, haze, fog, precipitation.
# Stratus, nimbus, or cumulonimbuns.
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(4) NW type of free air flow. '“zﬁ,, R B ma T .. ow ]
This type of air flow is associated in winter with the seasonal ! - ]

PRESSURE
g} 1

-

circulation of eastern Asia described under NE type of air
flow. It is almost always associated with the movement of a W

low center up the cast coast of Honshii. Fresh and only slightly y
modified polar air accompanies this flow. TABLE V-G gives [
the per cent of obscrvations with various weather conditions

Q
at 0600 and 1800, 27
m’v

HIGH gﬂ
32 —f— 32
|PRESSURE *
TABLE V - 6. ) ‘
oo d
SUMMARY OF LOCAL WEATHER FOR NW TYPL e ,,,,Ilﬁ, e ks L i
<+ : o - . o
d] i g o g ZI —; = 2 ]
Al § E § & ) g B § 4
. B ogr o Y oozzlh B &Y T odpge
g 8 5 EL 0 N CERELE B 05w BL %L Y. Saf Al
€ F % o8 fEgEivee & o of BEEEETs ge
g 8 8 Sg fESETo gl g 2 % oz fdfdfdydy
g g8 8 VB o3 B 285 sb E T8 8 Viz o8 o5 25k zk
e B S8 g8 35 8B E54 « o 2 5 88 38 83 &8 2%
¥ & 2 ] © P g HE EE 4SS - - ¥ 2 A g TE §E gZo o
£ & B 8 B8 o Ue dE ZF¥sSsese £ & B 6 0 « 08 JF JF 2sg22
WrNrer [ SumMmER
Kagoshima
0600........ . 0 17 0 11 L7 25 14 42 1 75 28 0 9 0 9 9 20 27 9 4 82 g 36
1800. ... ..., . 0 11 0 S 11 25 15 58 1 78 32 0 13 0 13 13 33 25 69 6 88 75
Nagasaki
0600............. 0 24 0 23 25 32 10 37 23 70 19 0 9 0 9 9 29 36 46 o] 82 64
1800............ .. Q 18 0 16 18 20 11 45 34 76 15 0 6 0 6 6 14 44 81 6 94 75
Shimonoseki
0600.......... .0 16 0 16 16 17 7 20 60 81 11 0 ] 0 Q0 0 0o 0 91 9 100 9
1800.. ... 0 12 0 n 12 16 8 32 55 82 19 [} o} 0 o 0 (o] 19 69 31 100 63
Hamada
0600.............. 0 36 0 34 36 63 6 32 26 37 8 0 18 0 18 18 60 18 55 27 45 27
1800.............. [} 27 0 27 27 62 4 30 41 38 12 0 0 0 0 0 25 25 69 25 88 63
Kachi
0600.............. Qo 5 0 2 S 5 48 4! 0 95 a7 a 0 0 0 0 0 44 44 0 100 88
1800. . 0 1 0 1 1 3 40 6! 2 92 68 o 13 0 6 13 50 38 25 o 75 7S
Osaka
0600. . . 0 2 0 2 2 2 38 51 24 98 47 5 5 0 5 9 0 18 41 0 91 50
1800. . . Q 2 0 2 2 4 40 45 42 95 44 0 5 0 b 5 7 32 90 0 95 45
Miyazu
0600, . . . . Q 45 0 42 45 50 4 24 4 51 15 0 9 0 9 9 16 23 5 0 86 41
1800. . .. R 0 48 Q 44 48 52 13 37 0 48 16 0 0 [¢] 0 0 0 11 95 0 100 47
Nagoya
C600. .. ... ..., 1 7 0 6 8 10 40 G8 5 91 49 5 5 0 5 9 14 32 55 0 91 64
1800. ... .. A 1 6 O 5 7 11 41 67 21 91 52 0 5 0 5 5 11 25 50 45 95 80
SeriNG Avtumn
0 [¢] 0 Q. ¢} 9 32 51 3 95 73 0 10 0 5 10 19 29 39 0 76 39
0 2 [0] 0 2 16 31 86 10 g1 64 0 7 0 7 7 11 41 55 2 84 49
[} 3 Q 3 3 13 22 49 16 89 43 Q 17 [¢] 15 17 24 7 39 17 78 17
o 5 Q 5 3 7 24 41 52 95 48 o] 9 0 9 9 Q 16 67 18 82 27
S 0 8 0 8 8 6 22 38 54 92 43 0 22 0 20 22 15 12 27 51 78 20
1800. .. ........... 0 7 0 7 7 b) 17 50 43 93 31 0 7 0 7 7 7 13 49 44 93 27
Hamada
0600. . 0 19 0 19 22 42 16 35 38 60 28 o] 27 0 24 27 42 5 32 37 56 7
0 10 0 10 10 33 14 38 43 71 29 0 11 0 11 11 32 16 47 33 69 31
7 4 [¢] 4 1] 10 50 50 [y} 89 68 0 K 0 4 7 5 26 52 0 93 52
0 7 0 7 7 11 43 60 4 91 62 Q 4 0 4 4 6 40 47 0 93 62
0 3 0 3 3 4 44 41 16 97 58 2 5 0 2 7 5 25 41 18 93 39
O 5 0 3 5 0 34 53 26 95 40 0 7 0 5 7 2 36 61 25 93 46
o] 21 Q 18 21 24 27 33 6 79 39 0 28 0 23 28 38 21 35 5 67 40
0 43 o] 41 43 50 19 41 3 54 27 0 24 0 18 24 24 24 -59 3 77 29
0 9 0 6 9 14 58 ss 18 91 76 7 a 9 18 25 21 52 5075 34
0 9] 0 0 Q 7 32 24 76 95 49 0 2 0 2 7 9 30 73 14 89 57

*Dust, smoke, haze, fog, precipitation.
# Stratus, nimbus, or cumulonimbus.
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(5) N type of free air flow.

The N type of flow like the NW and NE types is associated
in winter with the winter monsoon circulation of eastern Asia,
and represents the transition between the other northerly types.
North air flow persists when extratropical cyclones pass over
or south of Southwest Japan. The per cent of observations

with various weather conditions is shown in TABLE V -7.

TABLE V-7.

SUMMARY OF LOCAL WEATHER FOR N TYPE

a0
4
Kagoshima
0600.... ....... . O
1800. ... ... 0
Nagasaki
0600. ... ... L
1800.. . ... ... 4]
Shimonoscki
0600.............. 0
OO 0
Hamada
0600. . ..... . o]
1800 .. .. . .0
Kachi
0630 ........ O
i800.. ....... ... O
Osaka
0600.. . ....... ... 0
1800.......... ... 0
Miyazu
0600, .. ... 0
1800. . ............ 0
Nagoya
0600, ............. 0
1800. ... 0
Kagoshima
0600, ............. 4
1800. .. ....... [¢]
Nagasaki
0600. . . U
1800.............. O
Shimonoseki
0500, .. ... .l Q
1800....... ... .0
Hamada
0500...... ....... ©
1800. .. ... ... 0
Kachi
0600. . ....... ... 5
1800. . ...... ... 0
Osaka
[}
Q
0
0
0
0

i Pcpnt

~

12
15

12
14

30
26

—

56
63

[

&
<
E oz
9 o
E= By
= ©]
0 4
0 2
0 12
0 15
o 12
0 14
a 30
0 26
0 0
0 1
0 2
0 2
0 54
0 58
0 2
0 6
0 15
0 4
0 8
0 4
0 8
0 7
0 42
0 7
0 9
[} 4
0 7
0 4
0o 3
0 56
0 0
0 0

15
17

12
14

30
26

—

56
63

8}

41
60

S, N, or Kn¥ amts = 0.4

b

WINTER

19
11

23
14

ENEV

64
74

2
8

SerING

65
56

54
58

10
0

*Dust, smoke, haze, fog, precipitation.
# Stratus, nimbus, cumaelonimbus.

23

Cldns < 0.3 with
00 cbstruc to vsby

27
24

16
60

16
11

38
40

40
29

35
42

35
23
26

19
26

27
30

48
19

78

Surface winds 3-12 m.p.h

without pcpn

50
74
22

17
48

43
49

52
61

44
19
22

76
51

42
82
50
67
54
78

42
56

52
62

15
20

without pepn

19
29

44

23
22

15
26
27
15

15
27

11
16

52
69

e

» A I R S i
128 130 132 134 36 138
b ’ . -
(=} &= =
, ] [ o g
I M £ F & &
5 f H] Py o B, )
T o AT g B o= 27 aq @ aw o NZ
ira L, g 2 - BE BE S8 o8
=a* = fa% o . c G 6o £ e -~
S w g Q vl oY Fia A EMY 38
g CE £ L % owE 2y PoopuE ooE
g8% &g E § 3 9 % yB vz €63 En
g .8 24 % 5§ . #f€ §2 S8 E 8 2%
0% 52 w £ 2 2 2 Z £° fE £E oZF o
Z 8 78 g £ £ & b 4 T8 dE 4F Zst zE
SUMMER
83 33 Q 25 0 25 25 33 25 ) 0 75 50
91 43 0 33 0 33 33 60 17 67 0 50 17
67 32 0 ] 0 0 0 0 0 74 0 100 50
83 31 [y 0 0 0 0 0 17 100 0 100 67
85 23 0 0 0 4 4} 0 100 0 100 0
86 22 0 0 0 Q 0 o] 17 8% 17 100 33
45 2 o 25 Q 5 25 67 0 75 0 50 25
49 tl 0 0 0 0 0 0 Q 83 17 100 7
96 52 0 0 4] Q 4] 4] 25 235 0 100 S0
98 64 0 0 0 0 0 25 0 33 0 83 33
97 44 o o o0 O 0 0 4 8 0 100 £
95 3 0 0 0 4] 0 0 80 0 100 0
37 2 o) 0 0 0 0 0 20 9 0 100 60
27 5 0 0 0 0 0 0 0 100 0 100 20
98 51 Q 0 0 0 0 o 0 60 0 100 60
92 57 Q 4] 0 Q0 0 33 12 82 3 100 60
AvTuMN
77 46 0 4 0 4 4 17 32 56 0 84 60
96 70 0 [4] 0 0 4] 6 32 61 0 97 68
81 35 4] 8 0 8 8 9 28 68 [¢] 92 40
96 63 0 0 0 0 0 5 13 74 7 97 52
92 35 0 16 0 16 16 8 12 48 12 84 16
93 48 0 7 0 7 7 4 16 84 10 94 26
2 B o 12 o0 12 12 29 4 T2 12 71 80
63 41 o 16 0 13 16 21 26 55 13 81 36
82 50 0 0 0 Q 4] 0] 24 39 0 100 47
93 67 o] 3 Q 3 3 5 42 29 8 97 68
93 52 0 o 0 0 0 0 35 39 § 100 46
9% 35 0 0 0 0 0 0o 32 3 5 100 50
415 0 27 o0 23 27 29 12 3% 0 73 35
36 8 Q 23 0 18 23 24 14 50 5 77 23
96 70 0 4 ¢} 4 4 5 23 65 4 96 39
58 0 8 0 8 »87 10 42 50 33 92 54

96 i8 |
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(6) Ridge or bigh type.

Ridges and high centers over Kyashi, Shikoku, and south-
western Honshu occur from 14% to 209 of the time
throughout the various scasons of the year. [t was not consid-
ered feasible in this study to break down high centers and
ridges according to air mass, but it should be obvious that in
summer these centers are usually connected with the Pacific
high pressure cell, and are composed of maritime tropical air;
in winter they often yield modified polar continental air. The
per cent of observations with various weather conditions at the
specified hours, 0600 and 1800 is given in TABLE V - 8.

TABLE V -8.
SUMMARY OF LOCAL WEATHER FOR RIDGE
AND HIGH TYPE wvzs 130 i32 136 7T 36 T T;o
x & S 5 4
< 3 a o o o
Al g £ T % Al £ & & %
T B s ey . B g8 Y T ofxgr
o z d B & A 2{,}-/\,, < 3 .Eg.« A ougAg
& 7 % Zg g gs Iwe e § % Y e gg g E%els
a ° N cg £ S E5¢ 2o & e 3 Q'U-E&vgg_'sﬁugu
5 8 E RS RS UME TR = £ g EL ES oMBT3
E 5 & 5 U g sBaiii: E % 2 5 U5 g uf Esiii
¥ B £ ¢ i £ ES ££ §£ 547 2% » & F p 7 4 £9° 4f §f 55528
& & B O O «w U2 d%F &F 248 28 B A B O © 4 08 &F SF 25822
Winrter . SuMMER
Kagoshima
0600.............. 0 2 0 2 2 9 47 67 0 92 59 1 5 0 5 6 14 26 34 ] 92 69
1800.............. 0 0 0 0 7 42 44 0 95 61 0 8 0 6 8 29 25 69 2 81 58
Nagasaki
0600.............. 0 6 0 6 6 12 32 37 5 91 54 0 5 0 5 5 27 20 37 3 87 71
1800............. 0 3 0 3 3 7 21 67 3 95 48 0 6 0 6 6 17 21 85 2 92 67
Shimonoseki
0600. . ... ... 0 3 0 3 3 3 25 68 14 97 34 1 2 0 2 3 3 26 54 17 97 45
1800.............. 0 5 Q 5 5 4 32 75 10 95 39 0 4 0 4 4 3 29 65 27 96 56
Hamada
0600.............. 0 8 0 8 8 18 29 71 14 88 52 0 1 0 1 1 25 34 73 4 92 81
1800. .. ........... 0 10 0 10 10 32 24 63 10 73 44 4] 8 0 6 8 11 25 65 4 90 60
Kachi
0600.............. 0 5 0 5 5 7 56 72 2 95 71 1 3 0 3 4 5 35 28 0 96 84
1800. .. ... ... 0 3 0 3 3 5 58 25 0 97 80 0 4 0 4 6 9 19 15 0 80 56
Osaka
0600.............. 1 4 0 4 5 4 48 41 2 84 62 0 2 0 2 2 3 37 35 0 98 69
1800. . 0 2 0 2 2 2 39 44 0 98 41 0 0 Q ¢ 0 4 6 85 12 97 28
Miyazu
0600.............. 1 8 0 6 9 20 18 18 5 81 26 0 1 0 1 1 2 37 20 0 99 63
1800.............. 0 6 0 6 6 11 21 47 2 89 36 0 6 0 6 6 12 15 58 o 91 64
Nagoya
0600. .. .. [ 1 0 1 1 2 46 59 0 99 63 3 5 0 5 9 16 28 36 1 89 65
1800, ............. 0 2 (4] 2 2 5 54 56 1 94 69 Q o 0 0 4} 33 12 82 3 88 70
SerING AvtumMn
Kagoshima
0600.............. 0 3 0 3 3 13 31 56 0 94 67 0 5 0 5 7 13 34 67 0 92 65
1800. ............. [4] 8 Q 8 8 19 28 70 5 92 77 Q0 21 0 21 21 35 21 33 Q 73 46
Nagasaki
0600............ .0 3 0 3 3 8 38 37 9 96 73 0 7 0 7 7 18 30 27 4 89 53
1800. . 0 4 0 4 4 9 38 78 4 95 84 0 6 0 6 6 21 37 48 0 89 73
Shimonoseki
0600. .. ........... 3 4 0 4 9 3 30 59 23 90 48 0 5 0 5 5 1 19 60 9 95 31
1800........ ... 0 3 0 3 3 3 38 72 16 96 74 0 0 0 0 0 4] 23 73 8 100 37
Hamada
0600. . .......... .0 3 0 3 3 11 40 75 9 93 77 0 2 0 2 2 20 33 86 4 88 68
1800.............. 0 3 0 1 3 15 42 58 8 10 82 0 0 Q ¢ 0 18 31 50 8 89 54
Kachi
0600.............. © 3 0 3 3 7 44 58 Q 97 84 0 2 0 2 2 3 32 79 0 95 63
1800. . ... ... ... 0 4 0 4 5 8 27 20 [ 93 58 0 8 0 8 8 18 29 10 0 88 65
Osaka
0600. . ............ 1 0 0 0 1 0 45 56 0 99 74 2 3 0 3 5 2 37 49 0 95 54
1800....... . 0 0 Q0 2 2 3 41 76 2 98 76 0 11 0 11 11 11 28 55 0 89 42
Miyazu
0600.............. 2 2 0 2 3 8 38 18 1 95 62 3 4 0 4 7 8 16 16 0 93 43
1800.............. 0 2 0 2 2 3 36 49 2 98 78 ] 9 0 9 9 11 24 55 0 91 44
Nagoya
0600. . ........... 3 4] 0 (¢} 3 6 48 45 1 94 76 | 7 4 ] 4 11 17 32 57 1 84 56
1800. . 0 2 0 2 2 7 42 48 32 97 81 ‘ 0 11 0 11 15 15 29 59 0 83 42

*Dust, smoke, haze, fog, precipitation.
# Stratus, nimbus, or cumulonimbus.
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s,

52, Weather and ()pemtimzs

A. Ground operations.

“The weather factors which affect combat activities, supply,
mobility, and comfort of troops on the ground are precipitation,
temperature, wind speed, and humidity.

(1) Precipitation.

The irafficasility of local soils and unimproved roads is
determined largely by the amount and intensity of precipitation.
The extent and type of storage facilities, the type of clothing
2nd the corfort of the troops are also dependent upon the
frequency and amount of rain of snow.

The total annual amounts of precipitation over Kyiishi,
Shikoku, and southwestern Honsh@i vary berween 50 and 190
inches, with the greater part of the area expetiencing between
60 and 80 inches. The highest annual amounts occur over the
mountairs of central Shikoku and north of Ise-wan (bay) with
approximately 120 inches, and over the mountains of the

a typhoon moves inland over the Japanese mainland. At Hiro-
shima nearly 30 inches has fallen within 24 hours in such a
storm. This amount is exceptional; 8 to 12 inches within 24
hours typifies a more reasonable expectancy for maximum pre-
cipitation within the area.

The annual amounts of rainfall by hours is shown for the
Kébe station in FIGURE V - 9. The heaviest amounts occur in
the early morning hours and the least amounts in the early
afternoon. This distribution is very well marked in the month
of September. In the winter months of January and February
there is a tendency for the greatest amounts to occur in the
early afternoon, and the least amounts shortly after midnight.
FIGURES V- 10 and V - 11 indicate the average precipitation in
inches and the average number of days with precipitation for
the area of Kyiishii, Shikoku, and southwestern Honshai. The
number of reporting stations in the coastal areas is far greater
than the number in the mountainous interior and, therefore, the
charts are more accurate for the coastal areas than for interior
areas.

Kii-hant® (peninsula) with 120 to 190 inches. The lowest Py I R — S — e
annual amounts occur over the Seto-naikai (Inland Sca) region b S .
with approximately 50 inches annually. The monthly distribu- & 50

tion reflects the effeces of topography. Stations south of the i‘é

principal range of mountains which form the backbone of z 20

Honshii record a minimum of precipitation in the winter &

months, with 135 to 3 inches common in January, and a 5

maximum in the summer months, with 8 to 12 inches common § o I

in June. November through March are the months with I |

light rains, and April through October the months with 00 T 04 06 o8 10 12 14 16 18 20 22 24

moderzee to heavy rains. A general decrease of rainfall
occurs in August, and in some ycars drought conditions
are experienced. September is a month of very heavy

rains, which, in a few localities fully exposed to south and -,
southeast winds, amount to the maximum monthly rainfall for (2) Temperature.
the year. The heavy September rainfall is caused not only by Temperature affects the comfort of the troops and the com-
an increase in cyclonic activity, but also, in part, by torrential ~ parative perishability of foodstuffs and other supplies.
rains accompanying the passage of typhoons. The temperature regime of Southwest Japan is character-
A somewhat diffcrent distribution of rainfall is noted along ized b}’ mild “’"im‘-’fs and WAr SUMMES. Tem.peratutcs are not
the northern coasts and northward-facing slopes of southwest- CXC@SSWCI)" high or excessively low at any rime of the year,
ern Honshéi. The maximum monthly precipitation occurs in but the high remperatures co.u!sled Wifh the high humidity of
September with a secondary maximum in January. Moderate ~ SUMmMEr make for sultry conditions which are trying for people
amounts are recorded in all months of the year without the trom more temperate climates. This is particularly true of the
marked contrast between months which features the rainfall Scto-naikai (Inland Sea) region, where high temperatures, high
regime of the south coast stations. Snowfall is more common humidity, and very light surface winds combine to give that
over the northern region, particularly over the highcr slopes of region an unfavorable reputation. Temperatures r arely go above
the mountains. Snowfall is occasionally recorded along the 100° F. anywhere in the region, but maximum temperatures in
south coasts, but does not stay on the ground for any appreciable the high 80s or low 90s are quite frequent in midsumrner.
period of time (FIGURE V-10). Temperatures in the interior are likely to be higher than coastal
The number of days with rainfall in the southern sections temperatures in midsummer. Temperatures in winter are modi-
varies between 8 and 12 days per month during winter, and 14  fied greatly by the adjacent ocean areas. The warm Kuroshio
and 18 days per month in summer. In the Scto-naikai (Inland ~ flows a short distance off the southern shores and a branch of
Sea) region the number of rainy days per month reaches a the Kuroshio flows northward through the Tsushima-kaikyo
maxiranm of 12 to 14 days during the 2 rainicst months, June (straits) and thence northeastward along the northern shores
and September, and varies between & and 10 days for the of southern Honshi. With all shores of the region adjacent
other moriths of the year. Along the north coast of southwestern  to warm ocean currents, the mean January minimum tempera-
Honshix, the least number of rainy days occurs in August with  ture does not fall below freezing at any point along the coasts,
11, and the greatest number in December and January with  and 13° F. is the extreme minimura temperature recorded. The
21 to 25 days (FIGURE V- 11). mean maximum and mean minimum temperatures for Jannary
-

The heaviest single falls of rain are to be expected whenever

HOUR
FIGURE V -9.
Average Annual Precipitation by Hours for Kabe.

and July are shown in FIGURES V- 12 and V- 13. It should be
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FIGURE V - 10.

Average Precipitation for January and July.
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FIGURE V - 11,
Average Number of Days with Precipitation for January and July.
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FiGURE V - 12.
Mean Daily Maximum Temperatures for January and July.
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Mean Daily Minimum Temperatures for Jannary and July.
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stressed that these charts were developed from data for low-
level stations only and that temperatures for high mountain
localities probably will excced the limits given.

(3) Humidity.

Humidity enters into the relative comfort of the troops and
into the type of packaging nccessary to conserve certain food-
stuffs and other supplies. Radio equipment is peculiarly sus
ceprible to deterioration in very humid climates. The rusting of
metal materials and the molding of lcather and other organic
products because of persistent high humidities constitute special
problems.

The diurnal regime of temperature at Kobe, shown in FiG-
URE V - 14, attains a maximum between 1400 and 1500 and
a minimum betwen 0400 and 0500.

BO (*

o
o

(°F)

40

20

TEMPERATURE

FIGURE V - 14.
Average Annual Temperature by Hours for Kobe.

The humidity of all coastal sections is moderately high at al!
seasons of the year, averaging about 707 for the months
with the lowest humiditics. Observatories located a short dis-
tance inland record slightly lower values of relative humidity.
Tn summer the relative humidity at cxposed coastal stations,
such as Kéchi or Hamamatsu, becomes very high, averaging
85% in July. Along the northern coast of southwestern
Honshi, the relative humidity is nearly as high in midwinter
as in the midsummer months, But the absolute humidity is
lower, and the moist atmosphere is more easily endured because:
of the lower temperatures of the winter scason.

(4) Synoptic conditions favorable for ground opera-
tions.

During the winter, when the N or NW type of air flow
prevails, conditions are unfavorable for ground operations along
the northern coasts of Kyifish@t and southwestern Honshd, be-
cause these windward coasts receive a maximum or a sccondary
maximum of rain and snow during the winter monsoon. Fur-
thermore, the temperature remains near freezing during the
winter monscon along these coasts, resulting in poor traffic-
ability caused by alternate freezing and thawing. On the other
hand, the lec side of the main islands has conditions more
favorable for ground operations during the prevalence of the N
and the NW types, since during such periods they receive very
scanty precipitation, and the warming cffects of the downslope
motion of the air plus the effect of a high percentage of sun-
shine keeps the temperature above freezing most of the time
during the winter monsoon. Even in southern Kytsha, Shiko-
ku, and Honshli, however, midwinter freezing detracts from
the advantage arising from scanty precipitation, so that the

most favorable conditions will occur during carly and late
winter when the northerly flow occurs.

The situation during the summer (May through September)
is unfavorable throughout this area because of excessive pre-
cipitation, but is more favorable in northern Kytish@ and the
Sanindd district of Honsha than in the southerly- or easterly-
facing portions of these islands when the air flow is from the
southeast or south, When the flow is of the SW type, there is
no favorable place, although the northeast side of Kyashi is bet-
ter than any other section of the region. During the occasional
protracted periods of northwesterly or northerly flow during
August and September, very favorable conditions occur on the
southern slopes and shores and in the Scto-naikai (Inland Sca)
district. The favorableness of the situation during any type of
flow depends, then, on the persistence of the flow, topography,
temperature, and humidity. The best conditions occur on lee
slopes when circulation is strong and temperatures well above
freczing.

B. Air operations.

(1) Topography in relation to flying conditions.

The topography of a given region exerts a twofold effect
vpon the air navigability of that region: first, it determines
the altitude at which aircraft arc required to operate; and sec-
ond, it causes large and important local variations in weather.
The icing hazard over mountain chains is much more serious
than over level terrain, particularly where frontal zones are
forced across the mountains. The incidence of low ceilings and
high wind speeds increases over the mountains and the effects of
turbulence are experienced at higher levels above the
mountains.

The highest mountains of Japan are found in the region
between Toyama-wan, arm of the Japan Sea, and Suruga-wan
and the Sagami-nada, arms of the Pacific Ocean along the
south coast of Japan. The nportheast corner of the area con-
sidered in this report is within the high mountain section, with
onc peak, Ontake-san, attaining a height of 10,447 feet. The
mountain ranges which lic cast - west in southwestern Honshu
and in Shikoku and in a general north - south direction in
Kyasha and the Kii-hantdo have individual peaks rising to
elevations of 6,000 to 7,500 feet. The backbone of Honshi
Island consists of a range which is a very important climatolog-
ical boundary, separating the regions facing the Japan Sea from
those facing the Pacific Ocean.

Along the northern coast the winters are characterized by
almost continuous broken-to-overcast low cloud cover and very
frequent light snows or rains, while the southern coasts experi-
ence a large number of days with fine weather. In summer the
differences between the 2 regions is not so well marked.

(2) Low-level bombing operations.

(@) Cloudiness and low ceilings. In the southern sections
of the area, the average cloudiness shows a decided maximum
in June and a secondary maximum in September. The minimum
of cloudiness occurs in the late fall and winter from November
through February. This minimum of cloudiness is shown not
only in the mean cloudiness data but also is reflected in the large
number of clear days in those months. The maximum of cloudi:
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FIGURE V - 15.
Mean Cloudiness for January and July (scale 0.0-1.0)
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TABLE V -9.
AVERAGE CLOUDINESS BY 5-DAY PERIODS ¥
JUNE Jury
31-4 5-9 10-14 15-19 20-24 25-29 30-4 5-9 10-14 15-19 20-24 25-29
Hiroshima 6.6 7.0 77 79 8.0 83 7.9 8.1 7.1 7.1 6.5 6.0
Osaka 6.2 7.2 7.5 7.5 7.8 8.0 7.6 7.3 6.7 6.8 5.9 5.6
Kochi 73 7.6 83 8.5 8.5 8.6 8.2 8.5 7.6 7.8 7.3 6.5

ness in Junc may be broken down further to show a 5-day
maximum at the peak of the “Bai-U” season. Illustrative data
for Hiroshima, Osaka, and Kéchi are given in TABLE V - 9.
The peak of the cloudiness is seen to occur in the last 5-day
period of June. A similar increase of the early summer cloudi-
ness occurs along the northern coast, but over this latter section
the maximum monthly cloudiness occurs in January and Feb-
ruary. This winter cloudiness is not associated with storm or
frontal movement, but is formed in the cold air streams which
cross the Japan Sca from Siberia to the Japanese islands (FiG-
URE V-15).

The diurnal course of cloudiness at Kobe as shown in FIGURE
V-16 attains a maximum between 1200 and 1400 and a
minimum between 2100 and 2300 L.C.T. The afternoon maxi-
mum is somewhat more pronounced in summer than at other
seasons of the year.

100

80 ———

PERGENT

HOUR
FIGURE V - 16.

Average Annual Clondiness by Hours for Kobe.

Unfortunately, ceiling data are not available for Japanese
stations. In their absence the incidence of low type clouds,
stratus, nimbus and cumulonimbus, is given in TABLES V - 38
to V-40. The lowest ceilings may be expected over the southern
coastal regions in the summer months, particularly during the
“Bai-U” season. Over the northern coastal regions low clouds
are most frequent during the winter months.

(b) Fog and visibility. Over the area as a whole, fog is
not an important meteorological element, occurring only a few
days each year. Certain localities, where air drainage is poor,
are more subject to foggy weather. Such conditions prevail in
Kydto where an average of 49 days with fog per year is re-
corded. The fogs are most frequent during the cooler months
of the year from October through March and are probably of
radiation type, forming in the very early morning hours and

usually dissipating before noon. Kumamoto and Itubara on
Kyushii Island average 17 to 21 days with fog, with a maxi-
mum occurrence in the summer months. Sumoto on Shikoku
Island with 42 days and Osaka on Honshi with 13 days, on
the other hand, have their maximum occurrence of fog in the
winter months. The distribution of fog in these regions is sim-
ilar to that at Kyoto. FIGURE V - 17 showing fog during Janu-
ary and July was drawn from data for low-level stations only.
It does not reflect the fogginess of the high mountain districts
or of the high inland valleys.

Direct data on the occurrence of visibility limits are not
available for Japanesc stations. However, certain obstructions
to visibility such as fog, haze, smoke, and precipitation, are
given in the Japanese reports, and they have been summarized
in the flow-type tables. It is probable that all instances of low
visibility occurrences are included in these data.

(¢) Target weather conditions. Whether or not low-level
bombing operations are feasible depends upon conditions at
the point of departure, the conditions enroute, and the con-
ditions over the target. This discussion presents only the con-
ditions over Southwest Japan and gives no indication of the
number of days when it is feasible to operate to the area from
bases outside. TABLE V - 10 shows the average number of days
per month with conditions suitable for low-level bombing.

(d) Icing conditions. The mean level of the freezing iso-
therm in the area ranges in winter from 1,000 to 2,000 feet
over southwestern Honshai, 2,500 to 5,500 feet in southern
Kyashii. During the spring months the mean level rises from
3,000 feet in March to 9,000 feet in May in the porth, and
from 6,500 feet in March to 10,500 fcet in May in the far
south. In summer the height ranges from 11,500 feet to 14,000
feet over the whole arca, while in fall it varies from about
12,500 feet in September to 5,500 feet in November in the
north and from 13,000 feet in September to 8,000 feet in No-
vember in southern Kydshii. The following table gives the
mean approximate freezing levels by months for the northern
and southern extremities of the atea included in this report.
The height of the freczing isotherm is not obtained from actual
soundings, but by extrapolation from mean surface tempera-
tures using a lapse rate of 0.6° C. for each 100 meters cleva-
tion.

In the summer months most of the icing would be confined
to the tops of cumulonimbus or swelling cumulus clouds.
During other seasons icing would be moderate or severe in
clouds during frontal passages. Special mention should be made
of the regular presence during winter months of thick cumuli-
form clouds and snow or rain showers along the northwest

APPROXIMATE MEAN LEVEL OF THE 32° F. (0° C.) ISOTHERM
OVER SOUTHWESTERN JAPAN, IN FEET.

Direction Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Far North. 1100 1100 3300 6600 9300 11500 13600 14200 12600 8700 5500 2200
Far South 2700 3300 6600 10400 12600 14200 14200 13100 10800 8200 5500

8700
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Average Number of Dans with Fog for Jannary and July
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FIGURE V - 18.
Average Number of Days with Thundersiorms for July.
TabLE V -10.
AVERAGE NUMBER OF DAYS WITH CONDITIONS SUITABLE
FOR LOW-LEVEL BOMBING #
STATIONS Dec Jan Fes  Winter  Mar Arr May  SemiNg Jun Jun Ave  Summer Sep Ocr Nov  Avrumn
0600 LC.T.
Kagoshima 11 11 8 30 13 14 17 44 11 13 14 38 15 15 14 44
Nagasaki 12 12 15 39 14 16 19 49 15 12 15 42 17 18 13 48
Fukuoka 9 9 6 24 14 15 17 46 14 13 15 42 15 15 11 41
Shimonoscki 8 7 6 21 10 12 12 34 9 10 10 29 9 9 7 25
Oita 15 16 13 44 16 18 19 53 16 14 15 45 12 16 15 43
Hiroshima 14 11 10 35 15 14 17 46 4 11 13 38 1 15 14 40
Hamada 9 8 7 24 13 16 19 48 16 15 16 47 14 15 11 40
Shimizu 5 3 2 10 3 3 4 10 3 2 5 10 8 9 4 21
Kachi 13 19 18 50 16 15 16 47 12 15 13 40 9 9 10 28
Tokunshima 13 14 12 39 11 13 18 42 14 13 13 40 10 10 1 31
Shiono-misaki 11 10 12 33 13 12 15 40 12 11 12 35 12 11 12 35
Kabe 12 14 10 36 16 15 19 50 14 10 14 38 12 14 15 41
Osaka 15 14 12 41 12 14 15 4] 14 11 17 42 10 14 11 35
Kyoto 9 12 9 30 10 15 14 39 14 10 12 36 10 13 11 34
Mivazu 6 4 3 13 10 13 12 35 14 11 12 37 11 12 8 31
Nagoya 16 16 12 44 20 16 16 52 14 10 17 41 12 12 12 36
Hamamacsu 20 19 18 S7 18 16 n 45 12 12 16 40 11 14 19 44
1800 L.C.T.

Kagoshima 13 12 12 37 16 15 19 50 11 14 15 40 13 17 14 44
Nagasaki 11 10 1 32 17 17 20 54 16 i4 18 48 14 18 13 45
Fukuoka 11 8 9 28 14 Ie 16 46 13 12 14 39 13 17 11 H
Shimonoscki 8 7 8 23 18| 14 14 39 12 11 13 36 10 12 6 28
Oica 15 14 15 44 16 18 19 53 15 14 15 44 12 15 15 42
Hiroshima 11 10 12 33 16 15 17 48 13 14 14 41 11 13 15 39
Hamada 9 7 7 23 14 13 19 46 17 14 15 46 13 15 11 39
Shimizu 7 2 3 12 4 3 4 11 3 3 6 12 9 8 7 24
Kachi 18 19 16 53 17 15 15 47 13 12 11 36 1 17 18 46
Tokushima . .. . . . . .. . . . . .. .. .. . ..
Shiono-misaki 11 15 12 38 13 12 15 40 12 11 12 35 12 11 12 35
Kibe - . . .. .. .. . . . . . . ..
Osaka 16 12 9 37 13 13 14 40 10 12 13 35 11 14 13 3R
Kyaoto . .. . . . . .. . .. .. . .
Miyazu 7 4 4 15 9 14 15 38 15 12 14 41 9 10 8 27
Nagoya 17 17 14 48 16 15 17 48 14 13 17 44 12 16 16 44
Hamamatsu 20 22 19 61 I8 16 18 52 15 12 18 45 12 16 19 47

¥ Suitable conditions: Cloudiness less than 65%: when low clouds are predominant, no obstructions to visibility, and no proaounced frontal activicy.
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coast of Japan exposed to the Japan Sea. Icing in these clouds
is sometimes scvere.

Swelling cumulus occur in winter just off the coasts where
the northerly winds move from the cold, dry land onto the
warm, moist, ocean surface. These clouds may be within sight
of land cr even right on the coast, and have temperatutces favor-
able for icing throughout.

(¢) Turbulence. Non-frontal turbulence over the Japaa
ese islands may be associated with thunderstorms, may occur in
cold air flowing over relatively warm surfaces, or may be me-
. hanically induced over mountainous terrain. Thundcrstorm ac-
tivity 15 not great over Southwest Japan and is confined
targely to the summer months. From July through September
an average of 3 to 4 thunderstorms occur cach month (FIGUkE
V- 18). It is possible that thunderstorms are more frequent
over interior mountain regions from which reports were not
available.

The lower layers of the cold air approaching Honshii across
the Japan Sea are unstable. As this cold air is forced to rise over
the mountzinous coast line, the turbulence factor is greatly in-
creased. This fact, together with the occurrence of low clouds,
precipitation, and the probability of icing, makes the west and
north ceastal regions of Japan relatively unsafe for low-level
bombing during the winter months,

Frontal turbulence is associated with the passage of frorts
and may be especially severe where the frontal zones pass over
the high mountains of central Japan. It is essential thac infor-
mation regarding all fronts in the vicinity be received from the
weather officer before any flight is taken over the Japanesc arca.

(1) Swrface winds. In a country as rugged as Japan, in-
finite variations in the frequency and intensity of local winds are
to be expected. Only in exceptional instances will the local
winds accord with the general air flow in both speed and direc-

tion. Examples may be seen in the wind direction frequency

tables (TABLE V -33). At Kagoshima the prevailing wind is
from the northwest during all months of the year. If the adja-
cent directions are considered, from August through March
30% to 80%. of the observed winds are from the norcheast-
north-northwest quadrant, and from May through July 35 i
to 50% of all observed winds are from the north-northwest-
west quadrant.

The contrast between the persistence of the northwesterly
winds in winter and the variability of the winds in midsummer
is quite striking. At Nagasaki northerly winds prevail from
September through April and southwesterly winds, from May
through August, but wind direction is more variable there than
at Kagoshimz. Also wind speeds are stronger at Nagasaki than
at Kagoshima, particularly in the winter months. The effects of
topography are evident in the records for Fukuoka and Shim-
onoseki where southeast and east winds, respecrively, are
prevalerie. The percentage of easterly winds at Shimonoscki is
great, particidarly in the warm months of the year, buc at
Fukuoka the percentage of southeasterly winds is rather small
at all scasons of the year. In the protected localities of Kabe,
Osaka and Ky6to, the surface winds are quite variable at all
scasons of the year and the mean wind velocities are relatively
low.

Where the prevailing air flow is in the same direction as the
topographic trends, the persistency of the air flow is increased,
as at Kagoshima in winter; but where the local influences are

in a different direction from the prevailing air flow, the per-
sistency of the air flow is weakened or is altogether lacking, as
at Kydto and ar Shimonoseki. Local land and sea breeze effects
do occur, especially in the summer scason, but they are difficult
to evaluate because of other complicating factors.

The annual wind velocity by hours at Kobe is shown in
FIGURE V- 19. The strongest winds occur in the afternoon
and the weakest winds in the early morning. This diurnal dif-
terence persists throughout the year, but is more marked in
summer than in midwinter.

8.0 — *’

HOUR
FiGUuRE V - 19,
Averaze Annual Wind Speed by Hours for Kobe.

Mean wind velocities vary between 5 and 10 m.p.h., the
stronger winds occurring in the winter months and at ex-
posed stations, and the weaker winds occurring in the summer
months and at sheltered stations. Maximum velocities may
occur at any time of year with winds from any direction, but
they are most likely to occur in September in connection with
typhoons and are most likely to come from the south or south-
southeast. The distribution of maximum wind specds by months
and by wind directions for all reporting stations is as follows:

NUMBER OF STATIONS REPORTING MAXIMUM WiND
SPEEDS IN EACH MONTH

Jan Fes Mar Apn Mav Juv  Jun Acg Ser Oct Nov D
2 6 6 8 6 5 4 14 39 7 2 7

NUMBER OF STATIONS REPORTING MAXIMUM WIND
SPEEDS FROM GIVEN DIRECTIONS
N NNE NEENE E ESE SE SSE §  SSW SW WSW W WNW NW NNW
9 s 6 2 3 4 7 1T 1278 4 7 4 5 6

The extreme wind speed recorded at a low-level station in
Japan, 111 m.p.h., occurred at Kagoshima during a typhoon.
The extreme wind speed recorded at a mountain station in
Japan, 161 m.p.h., occurred at Tukubasan, also during a
typhoon.

(g) Winds aloft. Wind roses at selected levels are shown
in FIGUREs V-20 to V-25 for 5 stations in Southwest
Japan. The dara from which these wind roses were construcred
represent fair weather conditions only; that is, all instances of
precipitation and nearly all instances of low cloudiness arc
excluded. However, they do represent the wind conditions for
those days on which flying is most practicable. The air flow
winds at the surface are quite shallow over Japan in both sum-
mer and winter, Surface winds are replaced by quite variable
winds at relatively low levels and by the prevailing westerlies
at higher levels. Mean wind speeds are not excessively high
ac any of the levels shown in the wind-rose charts. Maximum
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FIGURE V - 20.

Upper Air Wind Roses for Miyazaki.
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FIGURE V - 21.

Uipper Air Wind Roses for Fukaoka.
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FIGURE V - 22.
Upper Air Wind Roses for Hiroshima.
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FIGURE V - 23,

Upper dir Wind Roses for Osaka (AM observations).
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FIGURE V - 24.

Upper dir Wind Roses for Osaka (PM observations).
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Upper Air Wind Roses for Nagoya.
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wind speeds may greatly exceed the mean wind speeds at times
of rapidly deepening storms off the Japanese coasts, and the
latest advice on the winds aloft should be received from the
weather officer before taking any flight over Japan.

(3) High-level visual bombing operations.

High-level visual bombing requires that the target be visible
from the flight level of the bombing planes. The suitable con-
ditions for such operations include a cloud cover of not more
than 30 % , with no obstructions to visibility and no pronounced
frontal activity. The average number of days with suitable con-
ditions are shown in TABLE V- 11. The data are for the 2
observation periods, 0600 and 1800 local time, and may be
compared with the number of clear days for the same area
(Topic 53, TABLE V -38). The particular advantage of this
type of prescatation is that the breakdown by airflow types may
be related to synoptic charts: a distinct help to the weather
officer in forecasting periods suitable for the successful conclu-
sion of high-level bombing missions.

(4) Parachute operations.

(a) Swrface wind speeds. Landings by parachute are ad-
verscly affected by high surface wind speeds. The frequencies of
selected groupings of wind speeds are given in TABLE V - 37.
From this table the number of days with velocities less than
13 m.p.h. may be taken as the number of days on which wind
speeds will permit successful parachute landings. Parachute
landings are most likely to be successful in summer, and they
are the least likely to be successful in winter, when considera-

tion is given to wind speed alone. Furthermore, it is shown in
FIGURE V- 19 that the strongest winds are to be expected in
the afternoon hours and the lightest winds occur in the early
morning hours.

(b) Visibility. Fog and visibility conditions have been
discussed under the section for low-level bombing operations
(Topic 52, B, (2)).

(5) Incendiary bombing operations.

(a) Synoptic sitnations favorable for incendiary bombing.
Conditions are considered favorable for incendiary bombing if
surface wind speeds are 12 m.p.h. or greater and there is no
precipitation. The most favorable wind conditions occur in the
afternoon, and the highest percentages of days favorable for
incendiary bombing occur in winter and spring. In winter nu-
merous cyclonic storms result in strong, dry winds on lee slopes,
and the steady, winter monsoon results in a high percentage of
clear weather on the southeast side of Honshu. In the spring,
high wind velocities are a result of the steep lapse rates which
occur when the cold air from Siberia is warmed in passing over
the Japan Sea. Steep lapse rates and strong winds may also
result from dynamic warming of air descending the lee slopes
of the mountains of southern and eastern Honshi.

The details of the occurrence of weather favorable for incen-
diary bombing broken down according to types of air flow,
are given in the column headed, “Surface Wind Speeds 12
m.p.h. or Over” in cach of the tables under the flow type
charts (Topic 51, B, TABLES V-3 to V- 8). These tables show
that the most favorable conditions occur during the NW type

TABLE V- 11,
AVERAGL NUMBIR OF DAYS.WITH CONDITIONS SUITABLE FOR
HIGH-LEVEL VISUAL BOMBING OPERATIONS #

0600 LCT.
§T§TIQ§§ Dec Jan Fen  Winter  Mar Arr May  Serine Jun Jur Auc  Summer Sep Oct Nov — Avrumn
Kagoshima 9 8 5 22 7 6 4 17 2 5 5 12 7 8 8 23
Nagasaki 8 6 s 19 7 6 7 19 4 5 5 14 6 10 ] 24
Fukuoka s 5 3 14 5 5 6 16 3 5 7 15 4 8 6 18
Shimonoscki 5 4 3 13 6 5 5 17 3 5 5 13 4 6 6 15
Oita 10 10 9 29 9 8 7 24 4 7 8 19 5 9 8 22
Hiroshima 9 8 7 24 9 7 9 25 5 5 6 16 6 9 9 24
Hamada 4 4 2 10 6 5 6 18 6 6 5 17 5 8 6 9
Shimiza 9 10 8 27 9 6 5 20 2 4 5 1t 6 7 6 19
Kachi 1 11 10 32 10 7 7 24 4 7 6 17 7 8 7 22
Tokushima 8 8 7 23 7 7 6 20 3 6 5 14 4 6 7 18
Shiono-misaki 6 7 6 18 6 5 5 16 3 4 6 13 s 5 6 16
Kabe 7 9 7 23 8 6 9 23 4 3 7 15 5 8 7 20
Osaka 1 12 9 32 9 7 8 25 6 7 9 21 7 8 10 24
Kyaoto 6 9 4 19 7 6 7 21 6 4 5 15 5 6 6 17
Miyazu 4 3 1 8 6 b 6 17 5 5 7 17 4 5 4 13
Nagoya 11 10 8 29 9 7 6 23 5 4 6 15 5 6 7 18
Hamamatsu 13 13 11 38 10 7 8 25 S 6 8 18 6 7 10 24
1800 L.C.T.
Kagoshima 9 7 6 21 7 5 5 17 2 5 5 11 4 8 8 21
Nagasaki 5 5 5 14 5 6 6 17 3 4 5 12 5 8 7 20
Fukuoka 5 3 4 12 5 6 S 15 3 3 5 11 4 8 6 18
Shimonoscki 5 4 4 13 5 7 6 18 4 5 6 15 5 8 6 18
Oita 10 9 9 29 9 8 7 24 4 6 6 16 5 10 9 24
Hiroshima 8 7 6 21 8 6 7 22 4 6 7 17 5 8 10 2
Hamada 5 2 3 10 5 6 8 19 3 4 5 12 6 8 bl 19
Shimizn 10 5 7 22 7 7 6 20 2 5 5 12 6 7 8 21
Kachi 13 10 10 13 8 6 5 19 2 5 3 1 6 8 10 25
Tokushima 0 0 14 14 0 0 0 0 0 0 0 0 0 0 0 0
Shiono-misaki 7 9 7 22 8 4 4 16 3 4 6 13 5 5 6 16
Kobe 0 0 14 14 0 0 0 0 0 0 31 31 0 0 0 0
Osaka 13 11 6 29 9 6 7 22 4 5 6 15 6 9 11 25
Kysto 0 0 0 0 0 0 0 0 0 0 16 16 0 0 0 0
Miyazu 5 3 2 10 5 4 6 14 4 4 6 13 5 6 5 17
Nagoya 1 11 9 30 8 6 6 2 5 4 5 14 5 8 I 24
Hamamatsu 14 16 11 41 1 7 7 25 5 3 7 15 6 8 13 26

% Suitable conditions: Less than 35% of sky covered by clouds of all types, no obstruction to visibility (such as cain, dust, haze, fog, etc.) and no pronounced frontal activiry.
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TABLE V - 12.
AVERAGE NUMBER OF DAYS WITH CONDITIONS SUITABLE FOR
INCENDIARY BOMBING #
0600 L.CT.
STATIONS I Jan Fen Winter  Mar Apn May SeriNG Jun Jie Auc  Summer Sep Ocr Nov  Avtumwn
Kagoshima 1 * 1 2 1 ! 1 3 ! * 1 2 1 1 1 2
Nagasaki 4 4 3 11 4 4 3 1t 3 4 4 12 2 2 3 8
Fukuoka 2 2 2 7 2 { * 3 * 1 * 1 * 1 1 2
Shimonoscki 8 10 8 27 9 7 7 24 6 5 7 18 4 3 6 13
Qita 2 1 2 5 1 I * 3 * * 0 * 1 i 1 3
Hiroshima * * * 1 * 1 * 1 * * * * * 2 1 3
Hamada 6 4 4 15 5 4 3 11 2 3 3 § 1 2 4 7
Shimizu ® * 0 1 * + * | * 1 2 3 1 1 0 2
Kachi 0 * 0 * * [ 0 * a * * * * = 0 *
Tokushima 3 3 3 8 2 2 2 3 1 | 1 3 1 2 2 5
Shioro-misaki 6 8 5 19 6 4 3 12 3 3 3 8 3 3 3 9
K obe 3 3 2 8 2 2 2 6 2 1 2 6 2 2 2 6
Osaka 3 4 3 9 2 i 1 4 * * * 1 * * 2 2
Kysto g * 0 * 0 * 0 * 0 0 * * * 0 * *
Miyazu 2 1 1 4 2 2 1 5 1 * 1 2 * 1 1 2
Nagoya 1 1 1 3 3 2 1 6 * * * 1 * 1 1 2
Hamamatsu 5 8 6 18 7 1 2 12 1 * * 1 * 2 3 6
1800 L.C.T.
Kagoshima 1 1 2 4 3 2 2 6 1 | 2 4 1 1 L 3
Nagasaki 3 4 4 1 7 4 3 14 3 4 5 1 3 2 3 8
tukuoka 1 ! 2 5 3 2 1 6 1 1 * 2 1 * 1 22
Shimonoscki 8 8 8 24 8 7 2 23 8 8 8 24 4 3 5 12
Oita 2 2 3 8 4 3 2 9 1 ¢ 1 2 1 2 2 4
Hiroshima 1 1 1 2 2 1 * 3 0 0 4] 0 * 1 * 2
Hamada 5 5 5 15 6 5 4 15 2 5 3 9 2 2 4 8
Shimizu 1 1 * 1 ! 2 * 3 1 1 1 3 1 0 * 1
K ()Chi * * * 1 1 * * 1 * 0 * * * * * *
Tokushima 0 0 0 0 0 @ 0 0 4 0 0 0 Q 16 0 16
Shioro-misaki 5 8 8 21 10 7 5 21 6 5 5 16 3 3 4 e
Kahe 16 0 0 16 0 sl 31 31 0 0 Q 0 0 0 0 0
Osaka 4 5 4 13 5 3 3 13 2 5 4 12 2 I 2 5
Kyato 0 0 0 0 0 ¢ 0 [§] 4] 0 (o] 0 0 0 0 0
Miyazu 1 1 1 3 1 2 2 b * 1 1 1 1 1 i 3
Nagoya 4 6 8 19 11 10 9 30 7 4 4 15 3 5 3 9
FHamamatsu 8 12 12 32 12 7 [} 25 4 3 2 9 2 2 6 10

# Suitable conditions: Wind speed over 12 m.p.h., no precipitation, and good visibility.

*Less than 0.5 day.

TasLe V.13,

WEATHER CONDITIONS SUITABLE FOR INCENDIARY BOMBING ACCORDING TO SYNOPTIC TYPES*

SEASON AND Muan No. or Days

Mean Percentace FreQuency or Wearner CoNprTions StTaBLE ¥orR INCENDIARY BOMBING aT:
SynoeTic Prr Season on KacosHima Nacasakr SrrmonNosEKT Hamapa Kocur Osaxa Mivazu
Tyer Whaich Tyre Occurs 0600 1800 0600 1800 0600 1800 0600 1800 0500 1800 0600 1800 0600 1800
Winter
NE 26 0 4 3 4 14 7 4 9 1 2 3 3 4 9
SE 3 0 Q 15 0 25 38 5 0 s} 0 0 0 0 0
SW 3 0 4] 24 29 18 13 29 20 O 0 4] 0 27 15
Nw 13 1 11 23 34 60 55 29 41 0 2 24 42 4 0
N 16 1 8 19 29 44 35 23 22 0 2 22 30 5 2
R 13 0 (o] 5 3 14 10 14 10 2 0 2 0 5 2z
Npring
NE 22 1 t 10 18 3 3 5 15 B} 3 2 19 4 @
SE 6 8 7 3 3 47 26 0 0 0 0 6 5 0 3
SW 12 0 0 35 22 26 29 35 31 3 0 5 14 13 8
NwW 7 3 10 16 52 54 43 38 43 p) 0 16 26 6 3
N 5 8 7 15 26 27 15 8 22 0 4 15 27 1 16
R 18 0 3 9 4 23 16 9 8 Q0 0 0 2 1 2
Samimer
NE 9 4] [ 0 9 2 7 2 4 0 0 0 1 2 2
SE 12 6 6 13 10 51 47 0 0 Q0 0 7 23 0 2
SW 24 0 0 19 23 4 15 13 15 9 0 1 18 5 2
Nw 3 0 6 0 6 ‘9 31 27 25 9 4] 0 0 0 0
N 1 0 [¢ 0 0 0 17 0 17 0 0 0 0 0 0
R 13 0 2 3 2 17 27 4 4 2 0 0 12 0 0
Autumn
NE 28 1 2 7 3 4 3 4 5 1 1 0 4 3 6
SE 8 6 3 9 3 24 31 0 0 9 0 2 10 0 2
SW 3 0 0 20 31 10 23 0 8 J ] 0 12 21 0
NW 9 0 2 17 18 51 44 37 33 9 0 18 25 5 3
N bl 0 4] 0 7 12 10 12 13 2 8 8 5 aQ 5
R 16 0 [¢] 4 0 9 8 4 8 b [s) Q 0 0 QO

*Suitzhle corditions: Wind ;p?c;i over 12 m.p.h., no precipitation.
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of flow in winter, the NW and SW types in spring, and the NW
type in fall. In summer the frequency of favorable weather is
low for all types of air flow; the only instances where 40 % or
more of the days are favorable are at Shimonoseki with a SE
type of flow, and at Nagoya, with a NW flow. During the entire
yeat, Shimonoseki, on the western extremity of Honshi, is the
only station in the tables which shows over 30 % favorable
weather conditions with a SE type of flow. Generally there are
no occurrences of favorable conditions with a SE type of flow,
.but as high as 76% of the days are favorable with a N'W type
of flow (Nagoya in the spring at the 1800 L.C.T. observation
TABLE V-13).

The above-mentioned statistics do not take humidity into con-
sideration. Humidity is sometimes as important as wind velocity,
since it determines whether or not the fuel is highly inflam-
mable or only slightly so. The relative humidity is the lowest at
most stations when the flow is from the north or northwest,
when the winds are downslope, and during the afternoon.
Seasonally, humidity conditions are most favorable in spring,
though favorable humidities may occur in fall. The most idea!
conditions occur when winds are high, humidities are low, and
no rain has fallen for several days.

C. Amphibious operations.

This topic is restricted chiefly to a discussion of the rela-
tionship between surface wind speeds, synoptic weather patterns,
visibilities and cloudiness. The very important element of the
state of the sea is barely touched upon herc; it is discussed in
detail under naval operations (Topic 52, D).

(1) Swurface wind speeds.

(TABLES V- 34 to V- 35 and FIGURE V - 19).

A number of factors enter into the relationship between sur-
face wind speed and wave height, in which are included the ex-
posure of the coastal area being considered (CHAPTER IV),
the fetch or distance over which the wave-producing winds
blow, and the depth of the coastal waters. In an area where
the configuration of the coastline is as irregular as that found
in Japan, it becomes impossible to gencralize. Each small seg-
tion of the coast must be considered separately in its relation
to adjacent sections and to the more general wind-flow patterns.
In some sections the effects of air flow upon the surface waters
become very complex and are worthy of careful and detailed
studies which are beyond the immediate scope of this report. In
such sections are included the Seto-naikai (Inland Sea) and
the adjoining channels which separate the islands of Kyishi,
Shikoku, and Honshii. However, in other more exposed locali-
ties, such as Shimizu, Kochi, Shiono-misaki, and Hamada, it is
possible to select the number of days per month in which the
winds arc onshore with velocities greater than 12 m.p.h.
(TABLE V -37) and to use that as a criterion of the number of
days with disturbed sea conditions. Along the northern coast
of southern Honshit the most frequent adverse sea conditions
occur in the cooler months of the year. In other sections the
seasonal contrast is not nearly so well marked. The selection of
days with favorable or adverse sea conditions may further be
related to the air-flow patterns. Again, along the north coast of
southwestern Honshii, the NW, N, and NE air-flow patterns
are most likely to bring disturbed sea conditions. At Nagasaki
disturbed sea conditions are most likely with the SW air-flow

pattern, while at Nagoya they are most likely to be associated
with SE or § air flow up the Iseno-umi. Reference may be made
again to the diurnal distribution of wind speed (FIGURE V - 19)
in which it is shown that the lighter winds and therefore the
more favorable conditions occur in the early morning hours,
while the afternoon hours are the least favorable.

(2) Land and sea breezes.

Diurnal heating and nocturnal cooling cause local changes
in the pressure gradients between land and sea. These changes
are most evident in the summer season when the pressure
gradients of the general circulation are weakest. In the daytime
the pressure gradient is directed towards lower pressure over the
land, and the local winds acquire a component from the sea to
the land. This local sea breeze develops in midmorning, is
strongest in midaftcrnoon, and dies down rather rapidly after
sunset. At night the conditions are reversed and the local winds
acquire a component from the land to the sea. The land breeze
ordinarily sets in around 2300 or midnight, becomes strongest
just before sunrise, and dies out shortly after sunrise. The land
breeze is much weaker and shallower than the sea breeze, and
in many localities may be entirely lacking.

(3) Visibility.

Visibility has already been discussed in some detail in con-
nection with air operaticns (Topic 52, B). Cases of poor visi-
bility are rather commen over the south coastal regions in sum-
mer when tropical maritime air overlies the region. Haze asso-
ciated with tropical maritime air occurs most frequently with
gentle air flow from the southeast, south or southwest. The
haze is confined to the lower levels of the atmosphere, and
excellene visibility cccurs simultancously at high levels. Thus
high mountains may be scen for great distances from an air-
plane flying above the haze layer while objects on the ground
are rendered indistinet. At the surface, visibility may be reduced
to a very few miles. This is especially the case in those years -
when precipitation is light and drought threatens. Improved
conditions arc to be expected after the occurrence of general
rains.

(4) Cloudiness.

Cloudiness is important in amphibious operations to the ex-
tent to which concealment is afforded the landing of troops
and equipment and also to the extent to which air support is
aided or hampered. Cloudiness and low ceilings have been dis-
cussed in some detail under air operations. A few of the facts
which apply specifically to amphibious operations may be em-
phasized here.

Under conditions of northeast, north, or northwest air flow
when low pressure lies well to the south or east of the Japanese
islands, localities in the lee of high mountains, such as Kéchi,
experience clear weather. At the same time, the northern slopes
of the mountains and the northern coast are enveloped in low
clouds. Furthermore, the cloud deck re-forms some distance off
the south coast, probably within sight of the land. Thus, under
these conditions, amphibious operations approaching the south
coast would have a cloud cover neatly to the landing point, but
the landing point itself would be in the clear.

In the summer, rather different conditions prevail. The ex-
posed coastal localities under conditions of sustained southeast,
south, or southwest air flow are likely to experience low over-
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cast with frequent rains which extend well into the mountainous
country of the interior. At the same time, in the absence of
storm centers, scattered-to-broken clouds are general over the
open sea. Under these conditions, amphibious operations might
be detected approaching the islands from the south, but would
have the pretection of low overcast at the shoteline.

At all seasons of the year, a storm center near or over Kya-
shii, Shikoku, or southern Honsha results in a widespread area
of low overcast. Under these conditions, low overcast conceals
amphibious operations to the shore line and protects the landing
operations. If the landings are to take place in sheltcred bays,
the presence of a storm center may be the most favorable
condititon of all. In any proposed landing operation, the
weather officer should be consulted for the latest synoptic infor-
mation, and cetailed forecasts should be issued to cover the
period of the landings.

D. Naval operations.

The many variable factors connected with the planning of
naval operaticns determine the weather conditions desired for
a specific attack. Since the probability of occurrence of favorable
weather can be established only after limiting conditions are
specified for a particular operation, this report is limited to a
general discussion of the weather elements most important
from an operational standpoint—wind, sca and swell, cloud
cover, and visibility,

This section of the report is concerned with weather over
the occan area extending from 125°E to 140°E and from
30°N to 40°N. The principal weather controls in this area are
the northwest monsoon in winter and the southwest monsoon
in summer. Extratropical cyclones, most frequent in spring, and
tropical cyclones, most frequent in autumn, also affect the area.

(1) Winds.

The strangest and steadiest winds of the year arc observed
during the winter monsoon (November through March). They
blow frem the north or northwest from 40 % to 60 % of the
time. OF the west coast of Kyashit northerlies and northwester-
lies are even raore consistent, appearing in 60 7o to 70 9% of the
observations. Wind velocities average from 12 to 14 knots,
the strongest winds coming from the north or porthwest. Veloci-
ties greater than 10 knots appear in 60% to 70% of the
January observations and occur 50'% of the time during the
other monrhs of the season. Winds of gale force are most fre-
quent during strong outbreaks of cold air from Siberia. Veloci-
ties as high as 45 to 55 knots have been observed. Winds are
strongest along the exposed west coast of Kyiishit. Due to the
funneling effect of the Korea Strait, winds there tend to in-
crease when they blow from a northeasterly direction.

During April and May, winds are veering from a northerly
o southerly direction and by the end of June the southwest
monscon has established itself.

The sumnmer monsoon is comparatively weak and winds at
this time of year are variable, blowing from the south or south-
west less than 30% to 40% of the time. Wind velocities
diminish from April until August and in June, July, and August
generally average 7 to 8 knots with 3 or 4 calms occuring in
cach summer month. Gales are infrequent; however, in the late
summer the namber of typhoons affecting the area increases.

These tropical storms pass through the area under consideration
on an average of about 10 a year. From July through October,
the normal expectancy is 1 to 3 a month with 2 maximum in
September. Typhoon velocities in this latitude average between
40 and 60 knots but velocities greater than 80 knots have been
recorded.

The months of September and October constitute a transi-
tional period from summer to winter monsoon conditions.
Southerly winds can be expected only 20 % to 257 of the
time. Northeast trade winds prevail during this transitional
period and northwesterlies appear with increasing frequency

“toward the end of the period. Wind velocities average between

§ and 11 knots. By November winds from north to west pre-
dominate and the average velocity has increased to 11 or 12
knots. Gales, however, are not characteristic of this transitional
season except when a typhoon approaches the area.

(2) Sea and swell.

Both sea and swell are influenced by the character of the pre-
vailing winds and are highest and most constant in direction
during the winter monsoon. From December through March,
north to northwest swell occurs about 40 % of the time and
northwest sea from 40 % to 60 % of the time. Southerly sea
and swell are recorded in less than 10 % of the observations.
High swell (12 feet or greater) rarely appears more than
10% of the time, but high scas (greater than 5 feet) occur
trom 20 Y% to 407 of the time. No swell or low swell (0 to 6
feet) occurs frequently during winter, but calm or low sea (O
1o 2 feet) is observed only about 20 % of the time. Highest
sea and swell come from the north or northwest.

During April the directions of both sea and swell become
quite variable and remain so throughout the summer. Predom-
inant directions from April to September are south and south-
west; however, all directions are observed. During October and
November, sea and swell from the north to east quadrant
are common. Practically no high swell is observed during June,
July, and November. The slight increase in high swell during
August and Scptember can probably be attributed to typhoon
agtivity. High seas occur less than 15 % of the time from May
through July, but are more frequent off the west coast of
Kyiishi. No swell is reported more than 407 of the time
during July. The occurrence of calm to low scas reaches a maxi-
mum of 50% to 609 in July and after that decreases in fre-
quency until winter conditions prevail. High seas occur less
than 15 % of the time from May through July, but are more
frequent off the west coast of Kytshii. More detailed informa-
tion on sea and swell is given in Chapter III.

(3) Cloudiness and precipitation.

During the winter monsoon much cloud cover and precipi-
tation occur over the western coast of the area and the bordering
sea. During January and Bebruary, cloud cover over the Japan
Sea averages G to 7 tenths increasing to 7 to 8 tenths near the
western coastline of Honshi. Pacific coastal waters to the south-
east have considerably less cloud cover due w the drying effect
of the land mass over which the northwest winds must pass.
Cloud cover generally averages 5 tenths or less along the south-
east coast of Japan but increases gradually to seaward. Low
clouds are most frequent during this season and ceilings are
generally about 2,000 feet, lowering during periods of precipi-
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tation. Observations taken at 12 noon GCT show that precipi-
tation at that hour of the day is observed 10% to 15% of
the time.

Beginning in April thete is a slight decrease in cloudiness
and precipitation off the western shores. At the start of the
summer monsoon in June, however, there is a definite maxi-
mum in all sectors. Cloud cover will average nearly 7 tenths
and precipitation will occur more than 20 % of the time. Fol-
lowing the bricf rainy season, conditions improve considerably
and the fairest weather of the year occurs in August except
when typhoons (about 2 or 3 typhoons may be expected during
this month) invade the arca. During this month, sky cover
averages less than 5 tenths and precipitation' is relatively in-
frequent. The weather remains generally fair throughout the
fall, except in periods when typhoons affect the area. From
September through November, cloud cover generally averages
about 5 tenths, increasing to 6 tenths by December. Precipita-
tion also increases during this season along with increasing
cloud cover.

(4) Visibility.

The principal restriction to visibility during the winter
months is the widespread precipitation that accompanics the
northwest monsoon. This restriction would occur most fre-
quently off the Japan Sea coast and would be least prevalent
off the southern shores. With air temperature from 5 to 10
degrees colder than the sea surface, fog is rare at this time of
yeat.

In April southerly winds appear with increasing frequency
and warmer air flows over the Japanese coastal waters. Fog
over the ocean will be observed about 5% to 10% of the
time from Avril to September. Fog is most frequent in the
Tapen Sea. Approximately 100 miles off the west coast of
Honshi, fog is reported in 10% to 15 % of the observations
taken during the summer months. Haze will also be observed
on from 3 to 5 days a month during the spring and summer.

E. Chemical warfare.

Meteorological conditions favorable for chemical warfare
include low surface wind speeds, no precipitation, and stable
conditions in the lowest levels of the atmosphere.

(1) Surface wind speeds and directions.

Since gases used in chemical watfare are not adequately dis-
persed under calm conditions and are too quickly and too
widely dispersed by strong winds, days suitable for chemical
warfare are those days with wind speeds 3 to 12 m.p.h. and
without precipitation. ‘The average number of suitable days
is shown in TABLE V-14 for sclected stations in Kyuasha.
Shikoku, and southwestern Honshii. For a breakdown by the
primary air-flow types, the tables given in the discussion of air-
flow patterns may be consulted. Chemical warfare may be most
successfully carried on in the summer season when cyclonic
activity is at a minimum. The most favorable area for chemical
warfare is the Seto-naikai region, where light winds are of fre-
quent occurrence. The early morning hours are the most favor-
able time of day and the afternoon hours the least favorable
time of day for chemical warfare (FIGURE V-19).

(2) Turbulence and stability.

Stable conditions of the atmosphere most commonly occur
with high pressure, discussed under the air-flow patterns as the
ridge or bigh type. Stable conditions are further limited to those
days on which a high pressure area is moving into the Japanese
islands, since convection caused by surface heating very quickly
takes place in the lower levels of a stagnant high-pressure arca.
Convective turbulence, however, ccases at night. The early
morning hours have the most stable conditions of the day.

(TaBLES V-25 to V-30).

Temperature controls the rate of vaporization of chemical
agents used in chemical warfare. Vaporization is accelerated in
warm weather and practically ceases in subfreezing weather.
Over Kyushii, Shikoku, and southwestern Honshi, excessively
high temperatures do not occur, and subfreezing weather of
winter is of very short duration over the lowland areas. As far
a limitations of temperature are concerned, chemical warfare
may take place successfully at any time during the spring, sum-
mer, and autumn months, and over 90 % of the time during the
winter months.

Only the lowland arcas of Southwest Japan have been
considered in the foregoing discussion of chemical warfare.
Conditions of surface wind, of turbulence, and, in the winter,
of temperature over the high mountain regions are generally
vnfavorable for the carrying on of chemical warfare.

(3) Temperature

(4) Humidity.

When the other factors which determine the practicability of
chemical warfare in Japan are found to be favorable, it will
vsually be found that the relative humidity also is suitable. It
does not, however, follow that all factors are suitable when
humidity is most favorable. Very low humidities may occur in
the south of the region when strong downslope winds sweep
over the coastal regions, but in that instance the wind factor is
unfavorable for chemical warfare. Very low humidities may
occur also in midsummer of some years when drought condi-
tions are widespread, but the turbulence factor is unsatisfactory
because of strong surface convection. Furthermore, the lowest
humidities usually occur in the midafternoon when the local
winds are likely to be the strongest.

(5) Symoptic weather patterns favorable for chemical
warfare.

A general idea of the regional variation of favorable condi-
tions, according to types of air flow, may be obtained by examin-
ing the column headed “Surface Winds 3 to 12 m.p.h. without
Precipitation” under each of the various flow-type charts in
Topic 51, B (TaBLES V-3 t0o V-8).

Tt can be scen from these tables that the frequency of favor-
able conditions for chemical warfare varies as much from one
season to another as it does from one type of air flow to another.
Turthermore, there is a great deal of regional variation which is
largely due to topography and nearness to large bodies of water.

All the stations for which data are available are coastal, so
the effect of topography is largely that of exposure. To analyze
this influence, the 8 stations are divided into 2 groups: (2)
those with a northerly exposure (Shimonoseki, Hamada, and
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TABLE V- 14
AVERAGE NUMBER OF DAYS WITH CONDITIONS SUITABLE FOR
CHEMICAL WARFARE#
0600 L.CT.
Srarions D Jan Fen \\’INTER Mar Arr May Sering Jun Jue Auc Nov  Aurcmw
Kagoshim: 17 16 14 48 19 15 1s 48 10 11 14 16 20 57
Nagasaki 13 12 11 36 13 12 10 35 9 12 12 13 12 38
Fukuoka 13 15 13 41 L5 to 12 37 9 I 10 9 12 29
Shimonoseki 13 13 11 37 14 13 15 42 14 13 17 16 s 48
Gita 20 17 15 52 13 13 5] 43 8 5 s 12 16 44
Hiroshima 12 9 9 29 10 12 12 34 10 7 10 26 12 16 13 41
Hamada 17 16 14 46 18 17 17 52 15 14 18 7 20 23 19 62
Shimizu 8 8 7 3 10 10 6 26 8 9 9 26 5 9 8 22
Kachi 16 4 13 43 14 14 12 40 6 3 6 15 11 14 1R 45
Tokushima 18 20 16 54 15 13 12 41 10 8 8 27 14 19 17 49
Shiono-misaki 18 20 19 56 18 17 18 54 16 17 19 52 16 19 20 55
Kohe 17 19 16 52 17 16 14 47 9 1 15 35 15 15 18 st
Osaka 1 12 11 34 14 13 14 4 12 9 10 31 9 1 12 32
Kyoato 6 6 6 18 7 5 4 16 2 3 9 2 K 3 3
Miyazu 8 6 6 19 7 8 3 23 6 7 5 21 6 G 9 23
Nagova 18 22 18 58 i6 14 12 42 11 1 13 35 13 1§ 18 49
Hamama:su 18 18 16 52 16 16 17 49 13 12 1é 41 16 1t 19 52
1800 L.CT.
Kagoshiria 13 18 17 48 19 18 20 56 16 24 21 6l 17 16 13 46
Nagasaki 18 19 16 52 17 17 20 55 20 22 22 64 20 a0 15 54
Fukuoka 13 18 17 48 21 19 21 61 21 23 23 66 18 17 12 48
Shimonoseki 16 16 15 47 18 17 17 52 17 19 19 S4 20 23 18 60
Oita 14 18 13 45 14 12 13 38 13 16 14 43 10 12 11 33
Hiroshina 9 12 14 35 16 14 14 45 13 17 17 47 12 1¢ 10 32
Hamada 17 14 14 44 14 13 15 43 15 15 18 49 15 17 18 49
Shimizu 9 14 15 37 18 17 13 52 19 22 22 63 12 € 5 24
Kachi 10 15 15 9 13 9 7 29 7 7 6 20 4 5 8 L
Tokushima 0 0 0 0 0 0 0 0 0 0 o] 0 4] ¢ 0 0
Shiono-misaki 20 18 16 54 14 15 17 47 i6 20 18 35 17 19 20 5%
Ksbe 0 0 0 0 31 0 4] 3 30 0 31 61 [¢) 16 0 16
Osaka 17 17 17 51 18 18 20 36 22 21 22 64 20 19 17 56
Kyato Q0 0 28 28 31 0 0 31 a9 31 31 62 0 ¢l 0 Q0
Miyaza 15 10 8 32 14 17 18 49 21 19 19 59 12 13 15 4
Nagoya 18 17 15 51 13 14 16 43 18 20 2 60 18 17 17 St
Hamamarsu 15 13 11 39 1? 15 13 45 20 21 22 63 16 15 14 44
# Suitable conditions: Wind ﬁpccd 3-12 m.p.h. and no prcupltatwn
TasLp V- 15.
WEATHER CONDITIONS SUITABLE F( ’R ( HEIVﬂCAL WARFARE ACCORDING TO 1 LOW TYPE*

SEASON ANT) MLAN Nu (mes MEA N PerceNTaGe FrEQUENCY OF Wm\'rmm C()NDIT!ONS SUITABIE( FOR rnp\nc AL WARMRE AT:
Frow Per Season on Kacosuima Naaasaxi SHIMONOSEKI Hamana Kaem Osaxa Mivazu Nacova
Terz Whicn Tyee Occurs 0600 1800 0600 1800 0600 1800 0500 1800 0600 1800 0600 1800 0600 1800 0600 1800
Winter

NE 26 50 40 50 69 52 67 69 57 19 44 33 70 21 35 70 46

SE 3 26 19 15 25 35 44 65 63 37 19 78 36 0 18 33 18

SW 3 31 27 24 36 35 40 35 13 40 0 40 25 33 35 33 30

NW 18 42 SR 37 45 20 32 32 30 41 61 54 45 24 37 6R 67

N 16 56 4 55 52 37 48 43 49 52 6l 44 59 19 22 76 51

R 13 67 44 37 67 68 75 7! 63 2 25 41 44 18 47 59 56
$priag

NE 22 52 63 53 69 57 82 59 58 45 42 52 61 39 61 57 37

SE 6 6 29 31 29 3 39 69 42 30 13 62 55 12 33 29 59

Sw 12 46 58 44 55 54 49 39 38 49 15 42 57 42 57 31 51

NW 7 51 86 49 41 38 50 35 38 50 60 41 53 13 41 55 24

N 5 42 82 50 67 54 78 42 56 46 74 52 62 15 20 37 27

R 18 56 70 37 78 59 72 75 58 58 20 56 76 18 49 45 48
Sremmer

NE 9 40 84 46 87 48 89 65 91 34 22 37 78 13 71 56 54

SE 12 -48 50 33 56 2 37 63 52 1 25 5t 6 15 65 36 13

SW 24 10 64 39 59 64 65 37 48 8 21 2 69 34 57 38 59

NW 3 9 69 46 81 91 69 55 69 44 25 41 90 S 95 55 50

N 1 0 67 75 100 10¢ 83 75 83 25 33 80 R0 0 100 60 82

R 13 34 69 37 85 54 65 7 65 28 15 35 8% 20 58 36 82
Antumn

NE 28 63 46 56 77 36 80 74 62 62 25 32 75 34 48 74 60

SE 8 42 50 51 50 44 39 73 47 35 17 65 57 11 2 20 48

SW 3 70 31 60 15 60 39 50 31 25 8 26 35 42 48 37 62

NW 9 39 S5 39 67 27 49 32 47 52 47 4! 61 35 59 52 73

N 5 56 61 68 74 48 84 72 55 39 29 39 90 39 50 65 50

R 16 67 33 27 48 60 73 84 50 79 10 49 55 16 55 57 59

*Suitable conditions: wind speeds-3-12 m.p.h. and no precipitation.
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Miyazu, all on Honshi1); (b) those with south or southwest
exposure (Kagoshima and Nagasaki on Kyashi, Kochi on
Shikoku, and Osaka and Nagoya on Honshii). TABLE V - 16
gives the averages, for both morning and evening observa-
tions, of the percentage frequency of days favorable for chem-
ical warfare at the above-mentioned stations.

TABLE V - 16.

SEASONAL PERCENTAGE FREQUENCY OF DAYS
FAVORABLE FOR CHEMICAL WARFARE

(Surface winds 3 t0 12 m.p.h. withoue precipitation)

Tyre or FLow NE SE SW NW N  Ripee & Hien

Season  Exposure

Winter  North 50 38 32 29 36 57
South 52 31 29 52 58 51

Spring  North 59 38 46 39 44 55
South 53 37 45 51 54 54

Summer North 63 43 51 64 74 56
South 54 34 39 51 60 51

Autuma North 59 39 45 42 58 57
South 57 44 37 53 59 48

There is not much difference between conditions on the
north- and south-facing slopes when the flow is from the north-
cast or southeast or when there is a ridge or high over the re-
gion. However, it is evident that, in the case of SW, NW, or N
type of flow, there are marked differences. During the winter
the north coast of Honshii is very unfavorable for chemical
warfare when the flow is from the north or northwest, whereas,
with the same types of flow, the south coasts have favorable
conditions over 509 of the time. In winter best conditions
occur on the north coast when there is a ridge or high over
the area, or when the flow is from the northeast. Conditions are
generally more favorable in summer than at any other time of
the year, but when a southeast or southwest flow exists, they
are poor on the southward-facing slopes, and are not very
favorable on the north slopes. The best conditions for any
season and any region occur in summer with a north type of
flow.

Wind velocities are usually higher in the afternoon than in
the morning; hence, as a rule, conditions are more favorable in
the morning. However, in some places the air is very often
calm in the morning, and wind speeds arc increased just cnough
in the afternoon to be within the favorable limits. In such places
the afternoon may be more favorable than the morning. An ex-
amination of TABLES V - 3 to V - 8 will reveal thesc local diur-
nal peculiarities. The hours of observation repesented in these
and other tables do not indicate the extreme conditions, since the
maximum of convective activity, and hence of diurnal wind ve-
locity, usually occurs between 1300 and 1600 I.C.T. rather
than at 1800 L.C.T., the hour of the evening observation. The
0600 L.CT. obscrvation does represent, approximately, the
minimum convective activity and wind velocity, and the maxi-
mum of stability.

53. Forecast Tecbm'ques and Exambles
of Syno[)tz'c Charts

A. Weather causes and empirical forecasting rules.

Forecast techniques can be considered either from a strictly
local or a regional point of view.

From the strictly local viewpoint, the weather at selected
stations in Kyusha, Shikoku, and southwestern Honshii has
been related to the direction of free air flow or gradient wind
in the type tables (TABLES V-3 to V-8).

From a broader point of view, there are certain variations in
the synoptic patterns, both within air flows and from one cur-
rent to another, which bear discussion.

The ocean area to the south of this region, and to the cast
and northeast of Formosa, is a field of cyclogenesis, particularly
during the winter half of the year. At that season it is common
for a wave to form on the cold front, which lies semiperma-
nently in the Formosa-Luzon area and thence runs eastward and
northeastward. If the low centers, which deepen as a result of
this cyclogenesis, pass close enough to southern Kyiishi, Shi-
koku, and Honshi, they cause by far the worst weather of the
season, including low clouds, rain, and snow. The beneficial
effects of downslope motion are at a minimum in such cases,
since the overecast is caused by the overrunning of air masses
above the hills and mountains.

The break-up of the winter monsoon is marked, in general,
by 2 phenomena: (1) the high center in Siberia weakens
considerably; (2) it moves southward or southeastward into
China. In the absence of data for western Siberia, the appear-
ance of the high center in China during winter is a reasonable
sign that a frontal system will follow, moving across China
from the northwest.

The summer monsoon, which brings southerly air flow over
Kyushii and the adjacent islands, is frequently interrupted by
various other types of flow, the most radical departure from the
normal flow occurring during typhoons of the summer and fall.
The center of these typhoons may pass over any part of this
arca. Usually they are either in the process of recurvature or
have recurved by the time the center reaches this area.

B. Examples of synoptic weather charts.

Synoptic maps have been chosen for the purpose of illus-
trating the seasonal circulation patterns and showing how these
circulations change. These maps consist of surface and 10,000-
foot analyses, sclected from a series of Northern Hemisphers
charts prepared and analyzed by the United States Weather
Bureau, with slight modification in the case of the 10,000-foot
(3-kilometer) charts, for which there was only a small amount
of available data for the western Pacific,
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(1) Qutbreak of winter type circulation.

The surface maps of November 24-27, 1934, illustrate an
outbreak of the winter type of circulation in eastern Asia. This
circulation is controlled principally by a dominant high-pressure
area in Siberia. In this series of maps the influence of the high
cell follows the passage of a cold front across northern China,
the Hwang Hai (Ycllow Sea), and, eventually, Japan.

To keep the number of synoptic maps at a minimum, it was
thought sufficient to illustrate the outbreak of a winter type
circulation without giving a winter series. Actually there is
morte variery in the winter synoptic patterns than one might at
first suspect. In the first place, though it can be seen in
Topic 51, B that northerly directions occupy about *3 of the

L E

winter air flows, the frequencies of these directions are almost
cqually distributed among the northeast, northwest, and north.
One of the main causes of this distribution is the movement of
irontal waves castward and northeastward along the Polar
Front which in winter lies to the south and east of Japan. These
waves, fed by humid masses of maritime tropical air, usually
develop into pronounced storms as they travel northeastward.
The air flow over Kyashi, Shikoku, and southwestern Honshu
normally changes from northeasterly through northetly to
northwesterly during the passage of onc of these storms. Al-
rhough frequently no fronts pass across Japarn in such a series,
overrunning of the polar air over Japan may result in heavy
precipitation and windy, squally, weather, both of which ac-
company the deepening of the storm.

G END

FOR WEATHER AND PRESSURE GCHARTS
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54, Climatic Statistics

Topic 54 consists of tables and graphs which give more
detailed climatic information than has been presented in
Topics 51 and 52. L.C.T. as used in these tables refers to 135th
meridian time.

TaBLE V -17.

MEAN MONTHLY AND SEASONAL AMOUNTS OF PRECIPITATION (INCHES)
D?L,LAE,*}:E’ V\VV17N Mar Aer May Ser Ju.\’ JUI Avg 775_‘7\4 égp C Qer :‘!\VI‘)V Aur Yr
36

3.4 3.4 4.0 10.8 6.4 8.7 8.2 23.3 17.1 12.2 7.4 .7 8.7 5.2 3.8 17.7 88.5
3.0 2.9 3.3 9.2 5.2 7.4 6.6 19.2 13.2 10.4 6.1 29.7 1.3 4.5 3.6 19.4 77.5
3.0 2.8 3.3 9.1 4.4 5.1 5.1 14.6 10.2 7.7 5.2 231 8.1 4.2 2.9 15.2 62.0
1.9 1.9 2.7 6.5 4.8 5.4 5.9 16.1 10.1 9.1 6.3 25.5 8.8 5.5 2.5 16.8 65.1
Shimonoseki. .. . 3.0 2.8 3.4 9.2 4.5 5.6 6.0 161 1.7 9.9 4.8 26.4 7.5 4.6 2.7 14.8 66.5
Hiroshima. . . 2.0 2.2 2.5 6.7 4.3 6.2 6.0 16.5 10.1 8.8 4.3 23.2 8.2 4.1 2.4 14.7 61.1
Hamada. .. .. 4.6 4.5 3.9 13.0 4.6 5.0 4.9 14.5 7.7 7.5 4.6 19.8 8.2 5.1 4.2 17.5 64.8
Ashizuri [ 3.0 2.2 4.7 9.9 5.5 6.2 9.6 21.3 9.6 6.8 8.2 24.6 4.0 9.3 6.0 29.3 85.2
Kochi.......... . 2.9 2.8 3.9 9.6 7.4 10.6 10.9 28.9 14.0 12.9 13.0 39.9 15.9 8.0 4.2 28.1 106.4
Tokushima. . . 2.3 2.0 2.4 6.7 4.0 5.1 6.1 15.2 7.8 7.6 7.7 23.1 12.5 7.4 3.5 23.4 68.3
Shiono-misaki. . 4.0 3.0 4.4 1.4 6.3 7.9 9.8 24.0 13.0 8.7 12.7 34.4 13.8 12.7 6.3 32.8 102.6
Kobe. ... .. 1.8 1.9 2.2 5.9 3.6 5.0 4.9 13.5 8.2 6.0 4.6 18.8 7.7 4.8 2.6 15.1 53.3
Osaka. . 1.9 2.0 2.3 6.2 4.0 5.2 5.2 14.4 8.2 G 4 4.2 18.8 7.5 5.0 2.7 15.2 54.6
Kyoto. ... ... 2.2 2.6 2.8 7.6 4.3 6.0 5.9 16.2 9.3 7.8 5.7 22.8 8.7 2.0 2.8 16.5 63.1
Miyazu. 8.4 8.0 6.4 22.8 6.0 5.0 4.4 15.4 7.1 5.9 7.3 203 9.8 6.5 5.2 21.5 80.0
Nagoya...... 2.3 2.4 2.8 7.5 4.8 6.4 6.5 7.7 9.0 7.0 6.9 2.9 9.6 6.2 3.2 19.0 67.1
Hamamatsu. ... .. 2.7 2.7 2.8 8.2 5.6 7.2 8.1 209 10.0 8.6 8.8 27.4 11.8 7.1 4.1 23.0 795
TABLE V - 18.
GREATEST MONTHLY AND ANNUAL AMOUNTS OF PRECIPITATION (INCHES)
SraTiOoNs Jan Fes Mar Aver May Jun Jun Aua Sep Ocr Nov Dec Yr
Kagoshima. . ... 8.6 9.7 11.0 19.6 15.5 39.2 27.6 17.8 15.0 10.4 8.2 8.6 111.6
Nagasaki...... 7.7 8.2 9.4 20.1 15.8 38.8 31.4 28.4 38.3 12.9 9.5 8.6 106.4
Fukuoka....... 4.8 6.3 8.2 10.9 8.1 23.1 24.8 11.6 15.2 9.0 5.2 5.8 84.5
Hiroshima. .. ... 5.1 7.7 9.1 9.4 W14 26.2 21.6 410.2 20.0 8.2 4.4 4.4 100.0
Hamada. ... 6.9 7.3 7.1 R.6 w96 22.3 18.6 12.0 20.0 10.9 7.5 9.1 92.5
Kabe.......... 3.4 5.9 6.5 8.5 . 9.8 14.8 11.8 9.6 16.6 10.8 6.0 3.9 65.6
Osaka........ . 4.5 63 6.6 9.8 w99 15.1 12.2 9.9 14.2 10.5 7.1 4.4 67.8
Kyaeo. . 6.4 6.8 8.3 12.8 12.6 24.3 24.7 13.7 17.7 10.1 8.0 6.1 84.7
Nagoya 5.6 10.0 7.7 8.2 10.7 13.3 14.0 14.2 18.8 12.5 8.5 5.2 79.7
TasLe V-19.
LEAST MONTHLY AND ANNUAL AMOUNTS OF PRECIPITATION (INCHES)
SrarTioNs Jan Frp Mar Apr My Jun Juc Auc Sup Ocr Nov Dsc Yr
Kagoshima. . 0.9 1.2 1.0 3.6 2.2 7.4 2.0 2.1 1.6 0.6 1.4 1.1 60.7
Nagasaki. .. .. 0.9 0.9 2.0 2.2 1.8 1.7 0.6 0.6 1.7 0.2 0.8 1.0 57.5
Fukuoka. . ... 0.8 1.5 0.9 1.7 1.0 3.4 1.2 0.6 2.4 0.3 1.4 0.8 46.8
Hiroshima. . . 0.1 C.7 1.3 2.8 2.1 3.3 1.4 0.3 1.5 0.3 0.5 0.3 39.0
Hamada..... .. 1.5 1.4 2.6 2.0 1.9 1.9 2.0 0.7 2.1 2.5 2.7 2.1 51.5
Kobhe.......... 0.2 1.0 1.0 2.2 1.8 24 1.0 1.1 2.4 1.g 0.9 0.3 36.7
Osaka 0.3 0.8 0.8 1.9 2.0 2.4 .7 0.2 1.8 1.6 0.9 0.4 35.6
Kyoto......... 0.4 0.2 1.0 2.2 1.7 2.8 1.0 0.5 1.6 0.4 1.0 C.4 38.7
Nagova........ 0.2 0.9 1.0 2.1 1.8 2.1 1.0 1.5 2.1 2.4 0.4 0.6 43.4
TasLE V - 20.
GREATEST FRECIPITATION IN 24 HOURS (INCHES)
STATIONS Duc Jan Fry Win Mar Apr May Ser Jun Jun Auvc Sum Sep Ocr Nov Aut Yr
Kagoshima. . 6.7 4.5 3.6 6.7 3.6 5.2 6.1 6.1 12.0 8.1 6.9 12.0 5.5 5.5 3.4 5.5 12.0
Nagasaki. ... 4.4 3.3 3.4 4.4 3.7 4.6 5.3 5.3 15.2 6.7 8.0 15.2 12.3 5.2 3.4 12.3 15.2
Fukuoka. .. 2.1 1.9 2.1 2.1 2.5 5.4 4.7 5.4 7.3 10.1 4.3 10.1 8.2 4.5 2.0 8.2 10.1
Oita. .. 4.5 1.6 2.6 4.5 3.6 3.1 5.5 5.5 4.4 7.4 17.5 17.5 9.8 12.9 3.4 12.9 17.5
Shimonoscki. .. 2.3 1.6 2.2 2.3 2.3 4.6 5.0 5.0 13.3 6.7 5.7 13.3 6.4 4.4 2.4 6.4 13.3
Hiroshima......... ... 1.8 1.8 2.6 2.6 2.7 4.3 4.0 4.3 6.3 29.6 4.7 29.6 13.4 4.0 3.1 13.4 29.6
Hamada.............. 2.2 2.0 2.6 2.0 2.0 2.5 3.9 3.9 4.3 8.0 8.9 8.9 5.4 3.3 1.9 5.4 8.9
Ashizari............ .. 2.0 1.5 3.3 3.3 2.5 3.7 4.3 4.3 5.0 3.5 6.0 6.9 6.4 7.9 3.4 7.9 7.9
Kaochi..... 6.5 4.0 5.0 6.5 7.7 6.0 9.4 9.4 10.0 10.2 14.3 14.3 13.5 8.3 4.6 13.5 14.3
Tokushima 3.6 2.8 2.8 3.6 2.6 3.9 4.0 4.0 8.6 9.7 10.6 10.6 12.0 18.2 4.0 18.2 18.2
Shiono-misaki. . . 3.1 2.3 3.5 3.5 3.8 4.9 7.5 7.5 11.1 5.7 9.0 1.1 8.3 11.4 5.9 11.4 11.4
Kabe......... 1.8 1.6 23 2.3 1.5 2.6 3.4 3.4 5.9 4.6 4.6 5.9 7.8 3.9 2.7 7.8 7.8
Osaka................ 1.9 2.1 2.0 2.1 2.9 4.0 5.2 5.2 4.5 5.2 6.9 6.9 4.6 5.2 3.1 5.2 6.9
Kyoto. ... 2.1 1.4 3.2 3.2 3.5 4.1 3.9 3.9 5.7 4.6 6.4 6.4 4.8 4.8 2.8 4.8 6.4
Miyazu 3.0 2.3 2.1 3.0 2.4 2.8 2.3 2.8 4.4 5.0 10.1 10.1 8.5 3.3 3.6 8.5 10.1
Nagoya. .. 2.1 2.0 4.0 4.0 3.8 4.1 3.9 4.1 5.7 6.2 6.8 6.8 9.4 6.6 2.9 9.4 9.4
Hamamartsu. . ... 2.8 2.0 3.2 3.2 4.7 5.2 5.7 5.7 6.7 8.5 13.5 13.5 8.7 5.9 4.7 8.7 13.5
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TasLE V - 21,
AVERAGE NUMBER OF DAYS WITH PRECIPITATION OF AT LEAST .004 INCHES

$TATIONS Dec Ian Fen Win Mar Arr Mavy Ser Jun Jun Ava Sum See Oct Nov Avut Ye
Kagoshima. . ... ... .. 13 14 14 41 16 15 4 45 19 7 15 51 15 12 11 38 175
Nagasaki. ... ... ..., 15 16 14 45 15 14 3 42 14 15 12 41 14 10 12 36 164
Fukuoka.. ... ... .. 16 17 15 48 16 14 12 42 15 14 11 40 15 12 13 40 170
Owa. . ... ... 8 9 9 26 13 13 13 39 15 15 12 42 15 10 9 34 141
$himonoscki. . .. .. A 16 17 15 48 15 13 12 40 15 14 10 39 14 11 13 38 165
Hiroshima. .. .. 10 12 10 32 14 12 2 38 14 13 10 37 14 10 10 34 141
Hamada. . . 21 21 19 61 18 14 12 44 14 14 15 39 16 14 17 47 191
Ashizuri. ..o oL 11 8 11 30 12 12 'S 39 16 16 15 47 19 12 11 42 155
Kachi. .. e 7 8 9 24 13 14 9 41 17 17 15 49 17 11 10 38 152
Tokushima. . .. . 10 10 10 30 13 13 23 39 16 13 11 40 15 12 11 38 145
Shiono-misaki. . . ... . 11 9 10 30 12 14 -5 41 18 15 15 48 18 15 13 46 165
Kabe. ... ... .. 10 10 10 30 14 13 n2 39 15 12 10 37 14 11 10 35 141
Osaka. ... ... .. . 9 9 10 28 13 13 3 39 15 13 10 38 14 11 10 35 140
Kyato 13 14 13 40 16 14 3 13 16 14 12 42 16 12 12 40 163
Mivazu . . P 25 25 22 72 22 s “4 51 15 14 13 42 19 13 20 57 222
Nagova. . e 10 10 9 29 12 13 2 37 15 s 12 42 16 12 10 38 146
Hamamatsu E 8 3 8 24 12 14 3 39 15 14 12 41 16 13 10 19 144

TABLE V - 22,
AVERAGE NUMBER OF DAYS WITH FRECIPITATION OF AT LEAST .004 INCHES

Srarions Dec Jan Fes

SEV

Win Mar Arr May Sex Juw Jun Ave Sum Ocr Nov Aur Yr
Nagasaki 1 2 0 3 3 6 6 15 8 5 3 16 6 i 1 10 44
Fukuoka. 2 2 1 S 3 7 3 13 & 7 3 18 b 3 0 8 44
Hiroshima 0 2 1 3 3 3 3 9 8 3 2 13 7 3 2 12 37
Tokushima. . ... 1 2 1 4 2 2 3 7 7 3 1 11 5 4 3 12 34
Kabe....... [¢] 2 2 4 3 4 3 10 6 3 1 10 7 2 1 to 34
Osaka. .. .. 1 3 1 5 3 b 4 12 7 1 2 10 7 3 2 12 39
Magoya. . 0 3 1 4 3 7 4 14 6 5 5 16 9 4 3 16 50
TABLE V - 23, TaBLE V - 24,

AVERAGE NUMBER OF DAYS WITH SNOWFALL AVERAGE DATES OF FIRST AND LAST SNOWFALL
SraTions Nov Dec Jan Fre Mar Arg  Season
Kagoshima. . .. . 0 1 2 3 1 G 7 SraTions Firsr Last
N;fgasaki e * 3 6 5 2 ¢ 16 Kagoshima...... ............. .. .. . .. ..January S February 28
Fukuoka. ... * 3 5 6 2 0 16 Nagasaki. ... - December 20 March 3
Oita. . e * 2 4 4 1 0 10 Fukuoka.............. . December 21 March 6
Shimonosek: . . . * 2 5 6 2 0 15 Oita......... R ....December 19 March 3
Hiroshima . . ......... * 4 8 8 3 + 23 Shimonoseki . S ....December 25 March 7
Hamada. ... ... .. .. * 5 10 10 ] ! 30 Hiroshima. ....... IR . ... December 11 March 16
Ashizari. ... .0 0 2 3 2 1 0 8 Hamada. .. .December 11 March 18
Kaochi. * 1 2 2 1 0 6 Ashizuri F .- .December 19 March 8
Tokushima. ... . * 2 2 2 1 0 6 Kochi. ........... . ...January 2 March 3
Shiono-misaki. . . 0 1 2 1 1 0 5 Tokushima. . ... . e .December 19 Macch 10
Kobe.. ... ... * 3 7 8 4 i 22 Shiopo-misaki. . . .. January 6 February 21
Osaka. . ............. 0 2 5 6 3 * 16 Kobe.............. Ceeeeceeoooooooo, . December 18 March 17
Kyoto.......... ... * 5 12 11 6 N 34 Osaka............ December 24 March 16
Miyazu. ... ... .. 1 8 15 14 8 ' 46 Kysto. ... AN December 11 March 24
Nagoya........ ... * 3 6 5 2 * 16 Miyazu............ ... .December 4 March 25
Hamamatsu ... ... * 1 2 3 1 o 7 Nagoya..... ........... ... ... December 16 March 15
*Less than .5 day. Hamamatsu. ... .. FE .. .December 29 March 4

TasLr V.25,
MEAN DAILY MAXIMUM TEMPERATURES, BY MONTHS AND SEASONS (v Iy

StaTIONS Dec Jan Fen Win Maxr Arr May Ser Jun Juu Ave Sum Sep Ocr Nov Aur Yr
Kagoshima......... ... 56 53 54 34 60 68 74 7 78 85 §7 83 83 75 66 75 70
Nagasaki. . ... 54 50 50 51 57 66 7 65 78 85 88 84 82 73 54 73 68
Fukuoka. . 53 49 49 50 56 65 7 65 7 86 88 84 81 72 53 72 68
Oita . .54 50 50 51 55 64 7 63 77 84 87 . 80 72 83 7 7
Shimonoseki. . ... . .. 52 48 48 49 53 63 70 62 7 83 86 82 80 71 51 71 66
Hiroshima. .. ... .. 52 48 48 49 54 64 71 63 78 85 88 84 82 72 62 72 67
Hamada ... ... .. 52 48 48 49 53 62 €9 [ 76 83 86 82 79 70 61 70 66
Ashizuri. . F 58 53 54 35 59 66 72 66 76 83 85 81 81 73 66 73 69
Kachi.. ... ... L 57 53 54 55 59 68 74 67 78 85 88 84 83 75 55 74 70
Tokushima .. 54 49 50 51 55 65 73 04 79 86 89 85 82 72 A3 72 66
Shiono-misaki. . . . 56 52 52 33 57 65 71 64 76 82 84 81 80 72 53 72 66
Kiabe, ... ... .. 52 48 48 49 54 65 73 64 78 86 89 84 82 71 4l 71l 67
Qsaka........... .. 52 48 48 49 55 66 73 65 80 86 99 85 83 72 52 72 68
Kvoto., ... ... ... 52 48 49 30 55 66 74 5} 80 87 9 86 83 2 52 72 68
Mivazu . . 51 46 46 48 52 63 70 62 77 83 87 83 80 69 50 70 65
Nagoya L. . . 51 47 49 49 55 66 73 65 79 86 89 85 82 72 52 72 68
Hamamatsu. ... ....... 53 49 50 51 55 65 71 64 77 83 86 82 80 71 52 71 67
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TaBLE V - 26,
MEAN DAILY MINIMUM TEMPERATURES, BY MONTHS AND SEASONS (¢ F.)

Stations Dec Jan Fea Win Mar Arr May Ser Juon Jun Auvc Sum Ser Oct Nov Avur Yr
Kagoshima. ... ... . .. .. 40 37 38 38 43 52 58 51 66 73 74 71 69 59 49 59 55
Nagasaki.......... ... 47 43 43 44 49 58 65 57 71 79 81 77 76 65 56 66 61
Fukuoka.. ... ... ... 37 34 34 35 38 45 53 45 63 72 73 69 65 52 44 54 51
Oita.......... - 37 33 34 35 38 46 54 46 63 71 72 69 66 35 45 55 51
Shimonoseki........... 41 37 37 38 41 49 57 49 64 71 74 70 68 58 49 59 54
Hiroshima. . . . . o 35 32 32 33 37 46 53 45 63 7! 73 69 66 54 43 54 350
Hamada..... ... o 40 36 35 37 38 46 53 46 62 70 71 68 64 54 46 55 51
Ashizuri. ... ... ... .. 44 39 40 41 45 54 62 54 67 74 76 72 72 62 53 62 57
Kachi........... 37 34 35 35 40 50 56 49 65 71 72 69 67 56 46 56 52
Tokushima . . .. e 38 34 34 35 38 48 56 47 64 72 73 70 68 57 46 57 52
44 39 40 41 43 53 59 52 66 73 75 71 70 61 53 61 56
38 34 34 35 38 48 56 47 64 72 74 70 68 57 47 57 52
. 36 32 32 33 37 47 55 46 64 72 74 70 67 54 43 55 51
Kysto.............. . 31 28 38 32 33 42 50 42 61 69 70 67 64 50 39 51 47
Miyazu. ... ... ... . 36 32 33 34 35 44 51 43 61 70 71 67 64 53 43 53 49
Nagoya.............. 34 30 31 32 36 46 54 45 63 71 73 69 66 53 42 54 50
Hamamatsu. . ... ... .. 38 34 35 36 39 49 56 48 64 71 72 69 67 57 7 57 52
TABLE V - 27.
EXTREME LOWEST TEMPERATURE, FOR EACH MONTH AND SEASON (°F.)
StaTioNs Dec Jan Fen Win Mar Apr May Ser Jun Jur Auvc Sum Sep Ocr Nov Aur Yr
Kagoshima. ... ... ... 22 22 20 20 26 30 41 26 48 61 62 48 51 37 29 29 20
Nagasaki 25 22 23 22 26 32 42 26 48 59 63 48 52 41 32 32 22
Fukuoka. . 22 2] 17 17 24 29 35 24 40 57 61 40 46 33 28 28 17
Oita........ 21 19 18 18 23 28 37 23 45 57 57 45 49 38 28 28 18
Shimonoscki. S 24 21 20 20 22 35 44 22 49 59 64 49 56 46 33 33 20
Hiroshima. ... ... .. . 17 17 17 17 19 29 37 19 44 S8 57 44 48 37 27 27 17
Hamada... ... ... . ... 23 20 20 20 26 31 35 26 43 52 58 43 48 41 31 31 20
Ashizuri. ... .. 30 24 26 24 30 39 51 30 57 67 68 57 61 48 38 38 24
Kochi............ .. 20 20 19 19 24 3l 41 24 48 58 62 .48 53 38 2 29 19
Tokushima. . ... Lo 24 22 24 22 26 31 40 26 49 60 63 49 53 40 30 30 22
Shiono-misaki......... 28 26 26 26 29 35 46 29 54 63 67 54 58 48 36 36 26
Kobe.............. ... 24 22 22 22 24 31 41 24 .50 59 64 50 51 42 33 33 22
Osaka. . ... ... 25 19 20 19 24 31 39 24 48 59 63 48 52 38 28 28 19
Kysto................ 15 11 11 11 17 24 31 17 41 51 55 41 46 32 24 24 1
Miyazu. . ............. 22 16 13 13 15 28 35 15 43 51 58 43 48 36 30 30 13
Nagoya. . .... IR 19 13 15 13 20 29 37 20 47 57 58 47 49 35 27 27 13
Hamamatsu. .......... 24 21 22 21 26 33 40 26 51 60 62 51 35 39 32 32 21
TasLe V- 28.
EXTREME HIGHEST TEMPERATURE, FOR EACH MONTH AND SEASON (°F.)

SraTions Dec Jan Fen Win Mar APR May Sen Jun Jue Ava Sum Sgp Ocr Nov Aut Yr
Kagoshima. A 75 72 73 75 77 83 86 R6 91 97 97 97 94 90 81 94 97
Nagasaki.............. 75 70 73 75 74 82 85 85 94 96 98 98 94 87 81 94 98
Fukuoka. . . .. 71 71 76 76 77 84 88 88 95 98 99 9 95 87 83 95 99
Oita. . ............... 73 76 75 76 78 87 85 87 93 97 97 97 95 85 78 95 97
Shimonoseki. e 69 66 65 69 72 81 84 84 90 96 97 97 92 85 78 92 97
Hiroshima............ 72 65 70 72 75 79 85 85 89 99 101 101 97 85 79 97 101
Hamada 73 74 72 74 76 83 86 86 92 97 98 98 97 84 30 97 98
Ashizuri . 72 69 68 72 74 75 82 82 84 92 92 92 90 82 76 90 92
Kaochi........... 74 74 74 74 78 82 88 88 93 99 98 99 97 90 82 97 99
Tokushima............ 74 70 73 74 80 83 87 87 93 99 99 99 95 88 79 95 99
Shiono-misaki 71 68 70 71 71 75 82 82 85 96 93 96 89 82 78 89 96
72 67 66 72 75 83 86 86 93 97 100 100 94 84 79 94 100
AU 74 66 73 74 75 83 88 88 93 98 100 100 95 87 80 95 100
Kyoto....... R 73 68 73 73 77 85 95 95 93 99 100 100 98 87 80 98 100
Miyazu. . . 74 69 70 74 77 85 88 88 92 96 99 99 95 84 79 95 99
Nagoya. ... . 70 64 69 70 77 87 90 90 96 929 100 100 96 85 81 96 100

Hamamatsu. .. ........ 73 65 71 73 73 82 88 88 94 99 98

99 95 85 80 95 99
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TaBLE V - 29,
AVERAGE NUMBER OF DAYS WITH MAXIMUM AND MINIMUM TEMPERATURES WITHIN SPECIFIED RANGES

“F Dec Jan Fen Win Mar Arr Max Ser Jux Jou Aue Sunt Sep Qor Nov Aur Yr
NAGASAKI
MAXIMUM
i0-39 1 4 2 7 0 4] 0 0 0 0 0 0 ¥ 0 ¥ 7
40-49 o 8 13 13 35 4 0 0 4 0 0 ¢} 0 0 0 L 1 40
50-59 [ 15 12 19 37 17 5 0 21 0 0 0 0 0 1 9 9 68
60-69 6 3 3 11 9 17 8 34 1 0 0 1 # 10 18 29 75
0-79 . ® Q Q F:3 1 8 22 30 18 6 1 24 13 19 3 34 89
80-89.. ...... . 0 0 0 0 0 ¥ 2 2 n 21 22 53 16 2 0 18 73
920-99. . . - 0 0 O 0 0 1) 0 Q 0 4 9 13 1 0 0 1 14
MintvoM
2029, Lo 1 3 3 7 0 9] 0 0 Q 0 ) 0 o o] 0 ] 7
30-39.. ... P 13 21 18 52 14 L Q 15 0 0 0 4] 0 Q 1 1 67
40-49.. ... S 15 7 7 29 14 15 1 31 0 0 0 0 0 3 17 19 79
50-59. ... 2 L t 3 3 12 21 36 3 [§] 0 3 1 18 12 31 73
G-69. .. # 0 0 B 13 2 9 11 23 6 1 30 17 10 1 28 69
TO79. ... 0 4] 0 (] Q 0 0 0 3 15 30 59 12 * 0 12 71
B89, .. ... - ¢} 0 0 0 0 9] o} Q Q 0 3 3 0 Q 0 0 .3
0sAKA
MaxiMum
¥ 1 i 2 b3 0 Q ¥ 0 0 0 0 0 0 0 V) 3
8 18 18 44 8 ¥ 0 9 0 X 0 ¥ 0 [ ¥ #¥ 53
20 12 40 16 7 X 23 0 0 0 4] 0 ¥ 10 10 72
2 # 1 4 6 17 8 31 X 0 0 b3 X 9 17 27 62
X 0 # # 1 6 22 29 14 3 0 17 9 19 3 31 77
0 Q0 0 0 0 0 2 2 16 16 10 41 16 2 0 18 61
0 ¢ 0 0 0 0 0 0 o] 12 21 32 6 0 0 6 39
MiNmMum
o 0 9] 0 Q0 0 0 0 0 Q 0 Q 0 0 ¥ X ®
0 0 0 Q 0 0 0 0 0 0 [ Q 0 0 0 0 0
1 6 kS 12 2 0 0 2 0 0 0 Q 0 0 0 0 14
19 22 2 61 20 4 0 24 0 0 0 0 0 0 4 4 89
10 3 3 16 8 17 3 28 0 0 0 0 0 5 19 24 68
1 3 ¥ 2 1 9 20 30 4 X 0 4 3 18 7 28 63
0 0 0 0 0 I 38 8 24 6 2 31 15 8 B4 23 62
0 0 ) 0 0 a 0 0 3 25 28 56 13 0 0 13 69
0 0 s} 0 0 a 0 o} 0 1 1 2 0 0 0 0 2
# Less than 0.5 day.
TaBLE V- 30.

AVERAGE NUMBER OF DAYS WITH TEMPERATURLES WITHIN SPECIFIED RANGES AT TIME OF OBSERVATION

Jur Ave Sum Sep QOcr Nov Aut Yr

op Dec  Jan

Win Mar Arr Max Ser

KAGOSHIMA

0600 1.C.T.

0-9 .o 0 0 0 0 Q 0 0 9] Q 0 o] 0 Q 0 0 Q 0
0-19. ... o ] * 0 ¥ 0 0 ¢ 0 Qo 0 0 0 0 0 0 Q #
20-29. L 4 3 7 1 # 0 1 0 0 0 0 0 Q 0 0 8
30-39. ... 13 17 14 43 12 3 0 15 0 0 0 0 ¢ 1 5 5 €3
40-49. . ... 0 o 10 6 7 24 8 9 2 19 Q ] 0 0 0 5 11 16 59

7 4 4 15 8 I 13 32 2 ¢ 0 2 3 i3 10 26 7

L *¥ ¥ 1 2 7 14 22 14 L 1 16 10 10 4 24 64
0 0 Q 0 * L 2 3 14 28 26 67 17 3 ¥ 20 89
a 0 0 0 0 0 * # 0 2 4 7 1 o] 0 1 7
0 0 0 0 Q 0 0 0 ] 0 0 0 (4} Q 0 0 0

1800 L.CT.

0 0 0 0 0 9 0 0 0 ] 0 0 a e 0 0 Q
0 F:3 0 b3 [¢] J 0 0 0 0 0 0 0 0 0 0 #
0 ¥ 0 * 0 2 0 4] [¢] 0 ¢} 0 Q Q 0 0 #
1 6 3 10 1 0 0 1 Q0 0 Q 0 0 0 0 0 11
11 15 12 38 5 # 0 5 0 0 o ] 0 ] 2 2 45
15 9 11 36 18 7 1 26 Q0 0 ] Q o] 3 17 20 82
4 1 2 7 6 18 10 35 2 o] 0 2 L 15 10 26 70
0 0 Qo 0 # 4 20 25 23 5 2 30 17 13 1 31 86
0 0 0 0 0 0 ¥ * 5 23 28 56 12 * 0 12 69
Q 0 0 0 0 0 0 Q 0 3 1 3 0 0 [of 0 3
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Page V - 40 CLIMATE AND WEATHER Confidential

TABLE V- 30. (Continned).
AVERAGE NUMBER OF DAYS WITH TEMPERATIURES WITHIN SPECIFIED RANGES AT TIME OF OBSERVATION

°F " Dec 7‘];\N “Fen Win Mar Apr Mavy Ser Jon Juu Avac S See Ocr Nav AT Yr
1800 L.C.T.
Q0 0 Q0 0 0 Q 4] Q Q 0 ¢} 0 ¢ k3 o % ¥
0 Q [+3 0 0 0 0 0 0 o Q 0 [} 0 o 0 G
0 t ¥ 1 0 0 0 0 0 0 0 0 ¥ [+] o 3 1
1 9 & 18 2 0 0 2 C 0 0 0 0 ¢ 0 4] 20
16 17 17 50 12 1 [¢] 13 0 4] 0 0 O ¢ ® k) 65
13 4 4 2] 16 16 2 34 [y 0 0 [ 0 6 21 26 81
1 ¥ % 2 } 12 17 29 4 I 0 4 20 7 31 66
0 0 0 0 # 2 12 14 24 9 7 40 21 5 L 26 80
0 0 0 QO 0 0 0 0 2 20 24 47 6 0 0 6 52
Q0 o 0 0 0 4 0 a * | # ! 4] 0 ¢ 0 1
0600 L.CT.

0-9 ¥ ® # : 0 3 0 ¥ 0 0 0 0 0 0 0 ¢ L
10-19 0 * 0 # Q 0 0 0 0 0 Q 0 G 0 Q o] X
20-29 1 b 6 12 2 0 0 2 0 Q Q il 0 Q 0 0 15
30-39 18 21 18 S8 17 5 ¥ 23 0 0 0 0 0 I El 7 88
40-49 9 4 3 16 8 12 4 25 * 0 o # # 7 135 22 652
50-59 3 # 1 3 3 11 18 32 b 0 Q S 5 17 7 29 69
60-69. .. .. ... * 0 0 * 0 2 9 10 19 3 2 24 15 6 L 22 56
TO-79. . ¢ 0 0 [} 0 0 ¥ ¥ 6 27 28 61 11 Q 0 11 72
BO-R9. .. ... ¢ 0 0 [} 0 [+ Q Qo 0 1 1 2 & 1 0 1 3

1800 LC.T.

-9 . s ¢ 0 * % a9 O 0 0 0 9 ¢ 0 [¢] 0 [}] 0 *
10-19. . [« 0 0 ) 0 0 c O 0 0 0 0 0 0 0 0 0
20-29. . 0 i ¥ 1 0 0 ¢ 0 Q 0 Q 0 0 0 0 0 1
30-39 3 13 8 24 3 0 C 3 0 0 0 0 0 0 % X 27
10-49. . 16 15 17 48 12 1 C 14 o 0 0 0 0 ¥ 3 3 64
50-59. 11 2 3 17 14 16 2 42 0 0 0 0 0 4 21 25 84
6069 % 0 % # 2 12 1€ 19 % 0 3 2 20 6 27 50
70-79 4 0 o J 0 1 13 14 23 9 4 38 20 7 0 27 79
80-89. .. .. 0 0 Q J 0 0 C 0 3 20 26 48 8 0 ) 8 56
9099 . .. .. Y] 4] Q 0 0 4 Q ¥ 2 1 3 0 0 o 0 3
HAMADA

0600 LCT.

o9 * 0 0 % 4] (4] 4 QO Q (4] Q) 0 0 0 0 0 ®
10-19 .. 0 0 0 0 0 4] Q 0 * Q 0 X 0 0 0 0 LY
29, . * 1 ¥ 2 1 Q QO 1 0 4] 0 0 0 Q 0 0 2
-39, . e 8 19 19 46 14 4 [¢] 18 #* 4] Qo # 0 X 1 1 65
40-49. . ... R 16 9 7 33 12 1 3 25 0 0 0 0 0 5 12 17 75
5059, . e 6 2 1 10 4 12 18 34 5 S ¥ S 5 18 15 38 37
GO-69. . 4 * * 1 X 2 9 12 19 4 4 26 14 9 2 24 63
70-79 .. 0 0 0 0 0 1 1 2 6 24 23 53 " b3 0 11 63
R0-89 #* 0 0 # o # 0 * L. 4 4 ] X 0 0 ¥ 9

1800 LCT.

39 o e 0 0 ¥ £ O 0 9 0 0 0 0 Q ¢} 0 Q0 0 ¥
W-19.... ... .- 0 0 0 0 Q (o} O 4 [y} c Q 0 0 Q 0 Q Q
20-29. o 1 # 1 1 0 0 1 0 0 0 ¢ 0 0 o 0 2
30-39. 2 13 it 26 5 # D ) 0 0 0 0 0 [¢] 0 0 30
40-49 . 18 15 14 46 14 3 9 17 0 Q 0 Q 0 £ 4 5 68
T 11 2 3 16 11 19 4 34 0 Q 0 0 0 ic at 31 80
G069, ... 1 ¥ ¥ 1 % 7 2 27 8 1 0 8 5 19 4 28 64
TOT9. Q k3 0 ¥ ¥ 1 7 8 pA 13 9 43 22 3 £ 25 76
8089, . .aias 0 o 0 0 0 0 2 0 2 17 21 39 4 0 0 4 44
Y99, .. e 0 Q 0 0 4] 0 9 0 [\ 1 I 2 ¢l Q 0 0 2
SHIMIZU

0600 L.CT.

D9 e 0 1 4] 1 QO 4] 3 0 Q ] Q 0 0 [d 0 Qo 1
19-19.. .. ... 0 Q¢ 0 0 0 0 0 ¢ 0 Q 0 o [¢] © 0 0 C
W29 .. Q ] t 2 1 s} 0 1 0 O 0 0 ¢} [ @ Q 3
30-39. . . e 8 17 15 40 10 1 0 11 0 0 0 0 % o 2 3 53
40-49. ... e 14 8 8 30 10 8 1 19 0 0 0 0 8] 2 10 12 61
50-59. 8 4 4 16 9 12 11 33 1 0 0 1 1 13 12 26 75
60-69. 2 .4 ¥ 2 2 8 16 25 14 1 ¥ 16 11 12 6 29 72
70-79 0 0 0 0 0 L 3 3 15 26 24 64 17 4 0 21 85
RO-89. .. 4] 0 Q 0 0 Q0 * ¥ ¥ 4 7 It 2 QO 0 2 17

1800 1.C.T.
1039, .. 1 7 3 1 | 0 0 1 0 0 o ¢ 0 0 ¥ X =
40-49. .. F 14 16 15 44 6 0 0 6 Q 0 0 4] 0 0 3 3 5%
S059. ... NN 13 7 10 31 19 9 & 28 Q 0 0 Q Q 5 16 20 79
6069, ... . .. 3 I 1 3 5 19 12 36 2 x 0 2 1 17 10 28 71
079 # Q 0 3 0 2 19 21 25 8 4 16 18 9 1 28 86
HO-89. ... 0 [} 0 (4] 0 0 0 0 4 22 27 55 11 % 0 11 65
G099, .. 4] 0 4] 0 0 0 0 0 [4) ) 0 1 0 Q9 Q 1

I
\
i
|

« Less than 0.5 day
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TABLE V - 30. (Continued).
AVERAGE NUMBER OF DAYS WITH TEMPERATURES WITHIN SPECIFIED RANGES AT TIME OF OBSERVATION

°F Dec Jan Fen Wiv Mar Apr Mav Ser Jun Jur Auc Sum Sep Ocr . Nov Avt Yr
KOCHI
0600 LC.T.

09 ... 0 £ Q * 0 0 4] 0 Q 0 0 0 0 0 o 0 *
1019 0 * 0 X 4] 0 0 Q 0 o 0 0 0 0 0 Q X
20 29. 1 7 6 13 2 0 0 2 o] 0 0 0 Q 0 0 ) 16
3039, 15 17 15 47 13 2 Q 15 ¢ 0 0 0 0 X S 5 7
40-49 11 6 6 23 10 10 2 22 0 Q 0 [¢] 0 4 12 16 60
50 -59. 5 1 2 7 5 14 17 37 2 Q * 2 4 17 11 32 78
60-69. ... ... ¥ ¢ 0 * ¥ 4 12 16 21 2 1 24 14 9 2 24 65
F079. 0 Q 0 0 0 Q * * 7 28 29 65 13 1 0 13 78
80-89 0 3 Q 0 0 0 0 Q 0 ¥ ¥ 1 ¥ c 0 ¥ 1

1800 LCT.
1019, ..o 0 4] 0 0 0 0 Q0 [} 0 0 K ¥ Q Q 0 0 ¥
20029 0 * 0 ¥ 0 0 [} [¢] 0 0 0 0 0 0 Q 0 X
039 2 9 5 16 1 QO Q0 1 0 Q0 Qo (4 0 0 0 0 17
4049 ... 13 16 16 45 9 1 0 9 0 0 0 ) 0 0 2 2 56
50-59. . 14 6 7 27 17 11 1 28 0 0 0 0 0 4 20 25 79
6069, ... 2 % 1 2 4 17 1é 37 3 LS 0 3 3 19 7 29 72
TFOT9. . O 4 0 0 ¥ 2 15 16 25 11 6 42 20 8 ¥ 28 87
BO-89. ... ... 0 0 0 0 0 0 ¥ * 2 20 25 46 7 0 4] 7 53
9099, . ... 0 0 0 0 o] 0 0 ¢ 0 ¥ ¥ 1 0 0 0 0 1
TOKUSHIMA

0600 L.C.T.

C9 o Q X QO * 0 ) 0 0 ) 0 0 0 Q0 0 0 0 #
10-19....... R & ¥ Q0 E 0 0 G Q 0 0 0 0 Q QO 0 0 #
2029, ... 0 2 2 4 1 0 o 1 0 s 0 0 X Q9 0 * 4
30-39. .. 13 20 21 54 17 3 (¢} 19 0 0 0 0 0 0 2 2 75
4049, ... 14 7 4 26 10 12 2 24 Q 0 0 0 ] 2 14 17 67
S059. ... 3 1 ] 5 3 12 16 32 0 O P 1 18 13 32 71
60-69.. ... R 1 0 b3 1 | 3 12 16 19 2 1 22 15 10 1 27 65
70-79. P ¢ 0 0 0 0 * 1 1 9 29 29 67 13 1 o 14 81
B0-89.. . .. ... Q 0 [\ 0 o] 0 [y Q 0 1 1 1 # 0 0 ¥ 2
SHIONO-MISAKI

0600 LCT.

0-9 ... ... Q 0 0 0 ¥ 0 [ * 0 0 0 0 0 0 0 0 #
1019, 0 6] Q 0 0 4] 0 0 0 0 0 0 0 0 0 o (4]
20-29. .. 0 0 ¥ * ¥ * 0 * 0 0 0 o 0 0 ¥ X 1
30-39.. ... 3 L 14 18 7 * 0 7 0 0 0 0 0 0 5 5 29
40-49. . 16 14 10 39 13 5 # 18 0 0 [¢] 0 0 0 19 19 76
50-59.. ... F 11 12 4 27 10 17 7 34 19 1 0 20 ¥ 8 6 14 95
6069. . ... 2 4 ¥ 6 1 8 22 31 11 28 0 39 10 19 1 30 106
7079 o] ¥ 0 ¥ 0 L3 2 2 .3 2 29 30 20 3 Q 23 56
8089, . ... . 0 0 0 9] Q 0 Q 0 4 4] 2 2 ¥ 0] 4 * 3

1800 L.C.T.
20029 [¢] ¥ 0 ¥ 0 0 0 Q 0 0 Q0 0 ¢ 0 0 o 3
30-39. . ! 7 5 13 2 0 0 2 0 0 0 ¢ b3 0 0 * 14
40-49... ... . S 11 16 16 43 10 1 0 10 0 0 0 (4} 0 * 1 1 54

5059, .. . 16 7 7 31 17 14 1 32 Q 0 0 0 0 3 17 19 82
6069. .. .. 3 1 b3 4 3 15 22 39 7 1 0 7 3 21 12 36 86
70-79. ... ¥ 0 0 ¥ 0 * 8 8 23 18 13 54 23 8 1 31 94
850-89. .. 0 Q [} ¢ 0 0 0 0 ¥ 13 18 31 4 0 0 4 35
9099 0 0 0 0 0 0 0 0 0 ¥ 0 ¥ 0 0 0 0 i3
KOBE

0600 LCT.

09 .. 0 X 0 ¥ 0 o] 0 0 0 0 0 4] V) 0 0 (4] #
10-19. ... Q 0 0 ¢} 4] 0 Q 0 0 0 [} 0 0 0 0 0 0
20-29.. ... 0 4 3 7 1 0 0 1 0 0 0 0 0 9 0 (4] 8
30-39... . 14 21 20 56 17 3 [¢] 19 # o 0 ¥ 0 0 1 1 77
4049, ... .. 13 5 4 22 9 11 1 21 0 0 0 Q 0 2 14 16 59
50-59. .. 3 1 1 5 4 14 15 33 1 0 0 1 2 17 13 32 71
62-69. ¥ 0 ¢ * ¥ 3 14 17 19 2 1 22 13 12 1 26 65
70-79 0 J 0 QO Q 9 ¥ ¥ 9 27 28 65 15 1 0 16 81
80-89 e 0 0 0 Q 0 0 0 0 a 2 2 4 * 0 Q0 b3 4
90-99. ... ... 0 0 ¢ 0 0 o 0 0 0 Q 8] [} ¥ 0 0 X X
0SAKA

0600 LCT.

0-9 ... 0 # 0 X Q 0 0 0 Q 0 4] 0 0 0 0 (4] ¥
10-19. ... o 4] 0 0 4] 0 0 Q 0 13 0 Qo #¥ ¥ 0 ¢ * ¥
20-29. .. ... X 4 3 7 2 0 0 2 Q 0 0 Q0 0 o 0 Q 9
30-39. ... 15 21 21 58 17 3 0 20 0 0 Q 0 (o} ¥ b 5 83
4049, ... 13 5 4 21 9 11 2 21 ¢} ¢} 4 0 0 4 13 17 59
SO-59. .. ... 3 1 1 4 4 14 15 33 2 0 0 2 3 16 t1 30 69
60-69. .. .. ... e 0 0 0 Q ¥ 2 14 16 20 2 1 22 13 10 2 24 62
70-79. . e Q o 0 0 0 [4] * ¥ 8 27 29 64 14 1 0 15 79
80--89. 0 0 0 0 Q 0 0 0 ¥ 3 2 4 X 0 0 # 4

% Less than 0.5 day
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TABLE V-30. (Continned).
AVERAGE NUMBER OF DAYS WITH TEMPERATURES WITHIN SPECIFIED RANGES AT TIME OF OBSERVATION

O Duc Jan Frun Win Mar Arr Mavy Ser Jun b Sum Skp Ocr Nov Avur TR
054K A
1800 LCT.

-9 0 L . ® 0 0 ES 0 Q 0 0 0 0 Q 4] 0 ¢ O 0 %
1019 4] 4] 0 o 0 Q 0 Q 4] Q 0 (¢} 0 0 Q 0 0
2029, 0 ¥ 0 ¥ 0 0 X ¥ 3 0 o] ¥ ¢ 0 0 0 1
10-39 . . L 2 12 10 24 3 0 0 3 0 0 a 0 0 0 0 0 27
40-49 19 16 16 51 14 2 [4] 16 [} 0 ES * 9] 0 2 2 69
5059 10 2 2 15 13 16 2 30 0 0 0 0 Q S 22 27 72
6069 1 0 0 ] i 12 17 29 2 « 0 2 3 19 6 28 60
FO-79. 0. 0 Q 0 4] 0 1 13 13 25 8 3 35 18 7 a 25 73
B89 9 0 0 0 0 0 Q 0 3 19 26 48 9 0 Q 9 58
90-99. . ... .. 0 0 0 ¢} V] O 0 0 ¥ 4 2 6 O 0 Q 0 6
KYOTO

0600 LCT.

() 0 ¥ & 1 V) 0 0 0 Qo V) 0 0 0 0 V] 0 1
10-19.. .. Q X 11 11 0 o] 0 0 0 0 0 0 * 0 0 ¥ 11
2029, 3 11 14 28 7 Q 0 7 0 0 0 0 Q0 0 0 Q 35
0-39.. .0 oo 19 17 2 38 16 8 1 25 G 0 0 0 Q0 1 11 12 75
4049, ... 8 2 1 10 6 11 4 21 0 0 ¢] 0 ¥ 9 11 19 51
S0-59. . e e 1 kS Y] 2 2 10 18 30 6 0 * 6 7 15 7 29 57
60-69. . ¥ 0 G ¥ 0 2 8 10 18 4 4 25 13 6 1 19 55
70-79. . Q 0 ¢ 0 0 0 ¥ # 7 27 27 60 10 * Q 10 70
30-89. . e Q 0 Q 0 0 4 0 Q 4] #& 1 1 Q 0 0 Q 1
20990 Q 0 4] Q 0 0 0 0 0 4] 0 ¢ 0 0 » ¥ ¥
MIYAZU

0600 LCT.

Go - 0 ¥ o X 0 0 0 0 0 0 0 0 0 0 i} 0 &
1019 . 0 0 * ®¥ ¥ 0 0 # Q 0 0 0 0 0 0 0 ES
2-29. . # 4 4 8 3 ¢ 0 3 0 0 0 0 0 o] ¥ ® L0
30-39 e 15 21 21 57 18 7 ¥ 26 [} 0 0 o] 0 * 4 4 86
449 13 S 4 21 7 10 4 22 [¢] ] 0 0 0 6 14 20 62
559 F 3 13 ¥ 4 3 9 17 29 7 X 0 7 S 18 188 33 74
50 69 e .. * 0 X X kS 3 9 12 16 S 3 23 14 7 1 23 58
0T e Q 0 4 0 0 X i 1 7 24 25 56 10 1 [} 11 68
HO-E9 o .. 0 Q %) 0 ¢} Q Q 0 ¥ 3 3 6 # Q 0 ® 6

1800 L.C.T.

[V Q 0 Q 0 0 o] 0 V] Q b 0 0 0 o] 0 0 4]
2-19. . Q 0 ¥ # Q 4] 0 0 0 0 0 0 0 o] 0 0 ¥
2029, 0 2 1 3 ¥ Q 0 * Q J 0 0 Q0 0 0 [} 3
30-19. . 8 19 19 46 9 # Q 9 ¢} 0 o] 0 0 S | 1 56
14049 17 8 § 33 15 7 £ 22 0 a 0 0 0 ¥ 8 8 63
50-59. .. 6 2 1 8 6 15 7 28 ¥ a 0 ¥ Q 12 19 30 67
5069 .. 1 ¥ ¥ 1 1 7 17 25 7 » 0 7 7 17 3 27 60
AR I X 0 o] * 0 1 7 8 21 14 10 45 19 2 Q 20 74
30-89. ... Q 0 a 0 0 ¢] * #* 2 16 20 38 5 0 Q 5 42
969 .. 0 0 ¢ 0 0 g 0 4] 0 1 1 2 4] 0 0 0 2
NAGOY A

0600 LC.T.

09 .o [V * 0 * 0 ¥ 0 * 0 0 0 Q ¢ O 0 Q L
=19, ... .. 0 ES b3 1 o Q 0 4] [} 0 Q 0 Q 0 Q 0 1
29, Lo 2 11 11 25 5 Q 0 6 0 b} Q [} Q 0 ¢ 0 31
30-39. .. 21 17 14 52 17 6 & 22 # D} 0 * 0 1 ¢ 11 86
10-49 . . 6 2 2 10 7 12 4 22 0 0 0 0 S 6 13 25 57
30-99. .. 1 ¥ ¥ 2 2 11 19 32 4 0 2 7 14 19 7 39 80
H50-69. . . #* 0 0 # K 1 8 9 21 4 29 54 11 5 * 16 79
0-79. .. 0 0 4] 0 0 0 * * 5 27 0 32 0 o ) 4] 32
30-89. . 0 0 Q Q 0 0 0 0 0 » [¢] ¥ Q0 0 0 0 #

1300 L.CT.
029 L 0 1 1 2 Q 0 0 Q0 0 D 0 Q O 0 0 0 2
039 . 8 18 16 42 7 # 0 7 0 9 0 Q 0 4] # -3 49
40 49 S e 18 10 10 38 14 3 0 16 0 0 0 0 0 ¥ 9 9 €3
0-59. 0 oo 6 1 2 8 10 17 3 30 0 a 0 0 0 9 19 28 66
A6 L 1 Q 0 1 1 10 0 30 4 L 3 5 7 20 2 29 €5
079 [ 0 0 a 0 1 8 9 24 12 10 46 18 2 0 20 p
RIS DI o} 0 0 0 0 0 0 0 2 16 21 29 4 0 1) 4 43
Q099 0 0 0 Q 0 0 0O 0 0 2 # 2 0 Q 0 Q 2
HAMAMATSU
0600 LCT.
Q ¥ [\ ¥ 0 Q 0 [¢] 0 s} 0 0 Q ¢ 4] 0 ¥
o} Q 0 Q 0 0 0 0 0 Q 0 0 0 Q 0 0 0]
0 3 2 5 1 0 0 1 [¢] 0 Q 0 [4] 0 1 1 6
13 20 20 5% 14 1 0 15 (¢} 0 [y} o} 0 C 13 13 862
14 7 5 26 12 10 B 23 [¢] ) Q 0 * 1 15 16 64
4 1 1 6 4 16 16 37 3 1 4 1 18 1 20 67
¥ 0 0 .3 i3 3 14 7 23 27 30 81 15 11 4] 26 124
o} 0 0 0 0 0 ¥ ES 6 [ * 7 14 1 Q 15 2
0 0 0] 0 (6] 0 0 4] 0 0 4] Q o

a 0 0

'
i
|

&less than 0.5 day
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TABLE V - 30. (Continued).
AVERAGE NUMBER OF DAYS WITH TIMPERATURES WITHIN SPECIFIED RANGES AT TIME OF OBSERVATION

°F Frn Win Mar Apr May Ser Jun Jur ‘\i;G Su'u See Ocr Novm Aur Yr
HAMAMATSU
1800 L.C.T.
0 0 0 0 0 0 # b3 0 Q 0 0 Q0 Q 0 o #
0 0 0 0 0 0 Qo Q o] 0 0 0 [¢] 0 0 Qo 0
Q 1 0 1 Q Q0 0 0 0 0 0 0 0 0 0 o] 1
2 12 10 24 3 0 0 3 4 0 0 ) 0 ¢ 0 0 7
18 15 15 48 12 1 0 13 0 o] 0 0 0 # 3 3 64
10 4 3 16 15 16 2 33 0 0 ¥ ¥ 0 5 22 27 77
1 ¥ b3 1 1 12 23 36 5 1 0 5 5 22 5 32 75
0 0 [ 0 0 # 6 6 25 17 9 50 22 4 * 26 82
0 0 0 o} 0 0 0 0 1 13 22 36 4 Q 0 4 39
0 0 0 0 o] 0 ) 0 o] 0 1 0 1 Q0 0 0 a 1
# Less than 0.5 day
TaBLE V - 31.
MEAN DAILY RELATIVE HUMIDITY (%)
SrarroNs Drc Jan Fen Win  Maxr Apr 7 ”M:Yh Ser Jon Jur 7 A;::. ) S;w See Ozt Nov Aut YR
Kagoshima............ 73 72 72 72 73 76 77 75 83 83 80 82 79 74 74 76 77
Nagasaki. .. 69 69 68 69 69 72 74 72 82 82 77 80 76 69 69 71 73
Fukuoka. .. 74 73 73 73 74 77 78 76 82 81 82 82 83 80 77 80 78
Oita....... . 72 72 73 72 75 79 80 78 85 84 83 84 84 79 77 80 79
Shimonoseki. . 69 70 70 70 71 75 78 75 84 84 81 83 79 74 72 75 75
Hiroshima .. 73 72 70 72 70 71 73 71 78 79 76 78 76 73 74 74 74
Hamada............... 65 66 66 66 68 72 75 72 80 81 80 80 80 75 69 75 73
Ashizuri. ... ... ... .. 66 63 64 64 65 71 78 71 84 87 83 85 81 71 68 73 73
S 70 68 66 68 69 74 77 73 84 85 83 84 82 76 75 78 76
Tokushima. .. .. . . 69 68 68 68 71 73 72 72 80 81 79 80 82 75 73 77 74
Shiono-misaki. ........ 66 63 66 65 68 77 81 75 87 89 88 88 84 77 71 77 76
Kdbe....ooooiiiii 68 68 65 67 67 69 70 69 77 78 74 76 75 72 70 7 71
Osaka 71 71 70 71 70 72 73 72 77 77 77 77 74 76 75 75 74
Kyoto. .. .. 79 78 75 77 73 73 73 73 78 79 78 78 81 81 81 81 77
Miyaza.. . ......... ... 81 81 80 81 78 76 78 77 81 81 81 81 84 84 81 83 80
Nagoya............... 76 75 71 74 69 72 73 71 78 79 78 78 81 78 76 78 75
Hamamatsu. . ... 67 65 63 65 66 74 77 72 83 85 83 84 83 77 72 77 75
TABLE V -32.
AVERAGE NUMBER OF DAYS WITH RELATIVE HUMIDITY
WITHIN SPLECIFIED RANGES
;’i’*v’ o Dec ]xN FEB Win Mar ) Am May Ser Jon Jun Avc Sum Sep Ocr Nov Aur Yr
Nagasaki
0600 LCT.
<200 . 0 0 0 0 0o 0 0 Q o] 0 9] 0 0 0 0 0 0
20-80. ... 19 22 18 59 21 15 10 46 7 2 6 15 10 21 20 51 171
>80.. .. 12 9 10 31 10 15 21 46 23 29 25 77 20 10 10 40 194
1800 L.C.T.
£ 0 0 * 0 0 0 (o} o] 0 Q 0 0 0 o 0 ¥
31 31 28 90 31 30 31 92 30 31 31 92 30 31 30 91 365
0 0 Q o] Q a 0 [ 0 0 ] 0 0 0 0 0 4]
0600 LCT.
0 0 Q 4] 0 0 0 Q 0 0 o} 0 Q 0 0 0 o]
12 15 15 42 13 10 8 31 7 3 4 14 4 6 8 18 105
16 13 48 18 20 21 61 23 28 27 78 26 25 22 73 260
1800 L.CT.
0 Q 0 Q 0 0 0 4} 0 0 ¥ # Q 0 4] .0 0
25 26 24 75 28 24 26 78 23 22 24 69 22 23 24 69 291

3 5 4 15 3 6 5 14 7 9 7 23 8 8 6 2 74

% Less than 0.5 day
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Page V - 14 CLIMATE AND WEATHER Confidential
TABLE V - 33, TaABLE V -33 (Continued).
SURF 8 ENCIES (%
JRFACE WIND FREQUENCIES (%) NONE B SE S sw w Nw
N NE E SE s SW W NW ¢ Jun g 5 7 21 15 ) 7 20 14
KAGOSHIMA oy O S S
Jan ... 9 U 5 3 2 1 10 0B O Sep il 10 3 s 11 n 314 311
Feb. . 19 13 13 1 2 2 8 2 0 O ) u 3 5 3 B Y 24 “ 8
Mar. 6 14 13 6 s 3100 ¥ 0 New I L P R T T
Apr. B o0 s 1 s 13 27 1 pe 9 2 1 2 2 3 w4 6
May . 10 12 13 10 10 5 13 26 1 e Zo L i ‘ -
Jue 6 1 9 12 15 13 e 16 2 nn b 4 AR J : L J
Jul oo 6 11 9 13 17 9 15 19 1 _
Aug. ... 7 17 15w 1 6 12 20 12 KOBE
Sep. 9 19 16 10 8 5 10 2 1 Jw #9931 6 u 1
Oct 16 2 n 6 4 3 s 30 o Feb........... 26 7 7 3 2 7 24 2 2
Nov n 19 3 4 3 1 g 1 1 Mar 28 10 9 4 2 9 18 19 1
Dec. % 13 N 5 1 N 1 P 0 ;\\Apr. ...... 24 12 14 5 4 1 15 13 ;
J =- - ay. n 12 13 6 s 14 14 13
Anno L 15 15 10 8 7 S 1 28 i Jun Py b 13 o ; 6 18 1 3
Jul. 15 11 1 6 5 19 18 12 3
NAGASAKI Aug........ ... 17 16 20 7 4 12 12 1 !
Jan 37 15 8 9 2 2 4 18 5 Sep.. ... 25 17 16 6 -4 9 10 11 2
Feb. ... ... 36 15 8 7 2 3 5 19 5 Cct 35 15 1 5 2 4 9 17 2
Mar. . ... 30 14 8 10 4 6 8 16 4 Nov 32 14 1 3 1 4 15 19 1
:ﬂ]‘"‘ . ?2 10 9 13 7 13 10 11 5 Dec 2 7 7 2 1 5 28 26 2
ay 5 8 7 1 3 19 1 8 7 Fye e — 6
J“;] ‘ K . 7 '3 o 12 ; ; Ann. T 24 12 12 5 3 10 16 i6 2
Jul 7 5 6 15 12 21 13 3 8 5
Aug. ... 10 9 10 16 10 2 12 -4 7 5 OSAKA ¢
Sep. . 20 20 11 12 7 10 8 7 5 16 21 7 2 2 9 26 14 3
Oct. . 27 25 12 9 2 4 4 10 3 21 21 6 2 2 0 21 15 2
Nov. . ........ 31 18 1 9 2 2 4 15 8 23 27 7 2 2 10 15 12 2
Dec. ... 37 15 9 8 2 2 4 18 5 19 3 4 3 3 t 15 8 ;
S A : ° . B D 16 26 8 3 3 14 18 8 4
Ann LA & 9 u 6 12 9 u 6 1325 8 2 4 16 2 7 4
i 20 8 2 4 % 26 7 4
FUKUOKA 13 25 11 3 3 14 19 8 4
Jan oL 13 6 6 26 16 4 12 14 3 19 35 12 4 3 & 10 6 3
Ecb............ 16 8 7 19 16 3 12 16 3 24 38 11 3 2 5 8 7 2
Mar... ... ..... 21 10 7 18 14 4 10 14 2 20 23 11 3 2 6 13 10 2
Apr.. 23 9 6 19 13 4 9 n 5 16 22 8 3 2 7.6 14 2
May. 21 7 6 22 13 4 8 13 6 Ann.... . U T R S S S § B TR 2
Jun.. oo 19 7 6 25 15 4 6 11 7
Jul. . 18 7 7 24 19 5 6 3 6 KYOTO
Aug.... . 19 10 11 24 14 3 5 7 7 17 13 4 3 9 14 1 13 16
Sep... ..., 20 17 10 21 12 3 4 & 7 15 1 4 4 R 14 14 16 14
Oct.... .. ... 20 15 10 23 12 4 5 b 5 22 13 Q 4 9 ¢ 9 18 7
Nov... .. 15 0 10 26 15 4 9 0 1 2 17 13 7 9 7 4 B 8
Dec.... . 4 s 5 26 17 -4 12 16 1 19 20 14 8 12 7 5 6 9
van 18 9 s 4 14 4 8 1 4 15 18 14 7 13 g 4 8 12
9 18 23 9 12 8 4 4 13
SHIMONOSEKI 4 o188 U § oo
Jan. s 22 20 10 4 6 6 6 9 17
b b 27 4 2 6 25 24 2 28 17 8 3 p 4 8 3 15
Feb. 6 6 3 4 1 5 21 24 2 "
Mar.... .. & 23 9 6 3 7 10 10 17 15
6 36 5 1 4 19 21 2 14 9 3 3 10 16 14 13 18
Apr 4 5 41 5 1 4 18 19 3 22 . B
May 3 4 a4 5 1 42 2 2 18 15 10 5 9 10 8 12 13
Jua. ... 2 3 45 6 1 4 17 19 3
Jul......... 2 4 48 6 2 5 14 16 3 NAGOYA
Aug 3 5 46 8 2 5 13 14 4 25 6 2 2 1 2 16 44 1
Sep. 6 10 43 7 2 4 10 14 4 24 6 2 2 2 2 15 46 L
Oct 9 1 36 6 1 5 12 16 4 22 4 2 4 4 4 16 43 1
Nov 7 7 33 6 2 6 18 18 3 18 4 5 11 9 8 12 32 1
Dec. 5 5 26 4 1 7 23 27 2 18 5 7 13 12 8 12 24 1
Ana. .. ... 3 6 AT e = 12 5 5 17 18 1 12 19 !
5 6 18 5 1 5 18 19 3 12 5 6 20 16 12 11 16 2
14 ‘7 8 19 16 11 10 14 1
HIROSHIMA 21 6 5 15 10 7 9 26 L
Jan. 37 24 2 1 4 7 1 8 6 32 6 2 3 4 5 1L 37 1
Fich. s 26 3 1 4 9 9 K s 28 3 3 3 3013 13 W0 1
Mar.. 34 25 3 2 6 12 7 5 6 28 7 3 2 2 2 17 38 !
Apr.. ... 29 20 2 2 8 19 8 4 8 21 6 4 9 8 6 13 32 1
May . 28 17 2 1 10 23 8 4 7
Junooooo 21 13 2 1 13 29 8 3 10
Jul . 18 12 2 2 15 30 8 3 10 TABLE V - 34.
Ang 23 7 3 2 12 26 7 3 7 MEAN WIND SPEED (M.P.H.)
Sep. 33 27 4 2 7 14 4 k) 6 I ~ . [ - S
O:(:t .......... 43 33 3 1 4 7 3 3 3 ONs Jan  Fes Mar Arr May Jun Jur Avc Sep Ocr Nov Dec Yr
Nov 41 29 3 1 4 7 6 5 4 T L T -
Dec 39 s 2 1 3 6 1 ‘ 5 Kagoshima.. 7.2 7.6 7.6 6.9 6.7 6.0 63 67 6.9 6.9 6.9 6.9 6.9
Ann. % 2T 1 s i3 e e Nagasiki 8.5 8.5 9.2 89 7.8 8.3 87 78 72 69 7.2 83 &.1
k 5 Fukuoka.... 6.5 6.3 6.3 5.8 5.4 5.1 5.6 49 4.5 4.5 5.4 6.5 5.6
Shimonoseki. 9.4 8.9 8.7 8.7 8.5 7.4 7.6 76 6.3 6.3 7.8 9.4 §.0
TOKUSHIMA Horoshima. 4.3 4.5 4.7 4.5 40 4.0 4.0 43 43 4.3 43 43 4.3
12 4 1 2 2 3 25 45 6  Tokushima.. 6.5 6.7 6.3 5.8 5.1 4.3 40 43 45 4.9 54 6.3 5.3
14 4 2 2 2 3 25 44 4 Ksbe. .. 5.8 58 5.8 5.6 5.4 5.1 51 56 56 54 56 6.3 5.6
17 4 3 6 5 2 18 3 6 Osaka. 7.2 7.2 6.9 6.5 6.3 6.0 63 63 6.0 56 60 7.4 6.5
14 5 5 12 13 2 11 3¢ 8 Kysto. . .... 3.8 40 43 43 40 3.6 3.6 38 31 29 2.9 34 3.6
10 s 7 18 14 2 9 26 9 Nagoya 5.8 6.5 6.7 6.5 5.8 51 51 49 49 49 5.1 54 5.6
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CLIMATE AND WEATHER

PageV - 45

TABLE V - 35,
AVERAGE NUMBER OF DAYS WITH GALES
(Wind speed 34 m.p.h. or greater)

Stattons Jan F Mar Apr May Jun Jur Aue See Oct Nov Dec Yr
Kagoshima. 1 3 1 2 2 1 a Q 1 1 2 0o n
Nagasaki 00 04 02 1.0 01 1.0 1.0 0.1 0.4 0.0 0.0 0.6 4.8
Fukuoka. .. ! 1 1 1 0 0 G 0 0 0 1 1 7

Shimonoscki 3 4 4 4 3 2 1 1 1 1 3 4 31

0.2 0.1 0.3 0.7

TABLE V - 37.

FREQUENCY OF VELOCITY GROUPS FOR SELECTED

KYUSHU, SHIKOKU, AND SOUTHWEST HONSHU

FLOW TYPES

(average number of days per year)

1—<13 m.p.h.
2— 1338 mp.h.
3—>38 m.p.h.
SerRING
1 2 3
2128
15 1
# 5 1
¥ 4 1
1 8 2
# 2 ¥
# 5 2
¥ 3 2
12 6 ¥
# 2 1
3 0 0

Hiroshima. ¢.0 0.3 0.0 0.3 0.0 0.1 0.0 0.0 2.0
Tokushima. ] 0 1 0 0 o] o] 0 0 0 0 0 2
]_(«')hc. ... 0 Q0 2 0 1 0 1 0 0 0 1 a
Osaka . 0.2 0.0 0.0 9.1 0.0 D.0 0.0 0.0 0.0 0.0 0.0 0.2 0.5
Kyate. ... - - - - 0
Nagoya.... 0 1 2 1 1 0 0 1 0 0 1 1 8
TABLE V - 30. Wemam
FREQUENCY OF VELOCITY GROUPS FOR SELECTED FLOW - T )
TYPES IN KYUSHU, SHIKOKU AND SOUTHWEST HONSHU Frow Tvees 23
1—<13 m.p.h. 194
2— 13-38m.ph. 41
3—>38 mph. 2!
WINTIR  SPRING  SUMMIR  AUTUMN 2
FLow Typis 1 2 3 2 3 1 2 3 12 3 1K
NE.......... 10 74 16 7 55 38 21 7t R 12 74 14 13 4
E...ooooo...06 073 21 9 78 13 34 56 10 17 68 15 N 12 3
7520 3 81 16 25 66 9 18 67 15 U
8 22 8 74 18 4 48 10 7 74 19 Ridge&High § *
70 20 10 7 2 35 59 6 19 6 15  Trough&Lew ¥ 1 ¥
69 19 5 88 7 25 74 1 10 84 6 Col. & Var... 2 0 0
74 22 6 71 23 28 65 7 9 84 7 T o :
79 19 3 60 37 35 6 o0 13 58 29  ¥LessthanOSday
Ridge & High 59 38 3 64 3 2 78 22 0 74 24 2
Trough & Low 16 62 22 8 54 38 28 55 17 13 70 17
Col & Var...100 0 0 100 0 0 97 2 1 9 L o
Note: Based on 0600 and 1800 L.C.T. ObscrvatiOI{S‘.‘ T T
TABLE V - 38.
MEAN NUMBER OF CLEAR DAYS (<209% CLOUD COVER)
Stations Dec Jan Fm’x Wi M«x | A;R - T:iA\’ Ser ' Jun Jun \UG
Kagoshima............ 7 5 4 16 4 3 4 Lt ! 3 4
Nagasaki. ... 3 2 2 7 3 3 4 10 1 2 4
Fukuoka. . 2 2 2 6 3 4 5 12 2 3 5
Oita. . AU 5 5 3 13 4 4 3 11 2 3 5
Shimonoscki........... 2 1 2 5 3 4 4 11 2 2 5
Hiroshima... ......... 3 2 2 7 3 4 4 11 1 2 4
Hamada. . .. 1 1 1 3 2 4 4 10 2 3 6
Ashizuri. . .. 8 6 5 19 6 5 2 13 1 4 b
Kochi................. 10 8 S 23 4 4 3 1 1 1 3
Tokushima. ... .. 5 4 3 12 3 4 4 11 I 3 5
Shiono-misaki . . 9 10 7 26 6 4 3 13 2 3 4
P_(th. 5 3 2 10 3 3 4 10 1 1 3
Osaka 4 q 3 11 3 4 4 11 2 2 4
Kyato. . 3 2 1 6 2 3 3 8 1 2 3
Miyazu. . ... 1 1 « 2 2 2 3 7 1 2 4
Nagoya.... ........... 6 [ 5 17 5 S 5 15 2 2 4
Hamamatsu . . 11 11 8 30 7 4 3 14 1 1 4
TABLE V - 39.
MEAN NUMBER OF PARTLY CLOUDY DAYS
(209%-809% CLOUD COVER)
SI‘A'rfolis ) DEF B ‘_'l/;N : an Win Mar ApPr May i S}"K Jun Jou Ave -
Kagoshima............ 17 17 14 48 15 13 12 40 9 15 19
Nagasaki. .. 16 16 13 45 15 14 13 42 9 13 18
Eukunka . 17 16 14 47 16 14 13 43 1 Is 18
Ofta. .. "o, 20 18 16 54 16 13 14 43 9 14 16
Shimonoseki........... 17 16 13 46 16 15 15 46 11 17 18
Hiroshima 20 19 17 56 17 14 14 45 12 14 18
Hamada............... 11 9 9 29 14 13 14 41 10 14 15
Ashizuri.. . ..... ... ... 17 18 14 49 17 13 13 43 9 13 15
Kachi............. ... 16 17 15 48 16 12 12 40 9 12 16
Tokushima............ 20 2] 17 58 18 14 14 46 11 15 17
Shiono-misaki.. . .... 16 15 13 44 17 13 13 43 8 13 16
I_(ﬁb::. . e 21 22 19 62 18 15 13 46 11 16 18
Osaka. ....... ...... 22 21 18 61 19 14 14 47 11 17 20
Kyoto................ 22 20 17 59 18 14 14 46 11 13 18
Miyazu............... 13 9 8 30 9 13 12 34 10 12 15
Nagoya............... 20 20 18 58 18 13 13 44 11 15 17
Hamamatsu. 40 10 14 15

15 15 13 43 15 12 13

Sum Ser
8 4
7 4
10 4
10 3
9 3
7 2
11 3
10 2
5 2
9 2
9 3
5 2
8 3
6 2
7 1
8 3
6 2

Sum Sep

43 6
40 14
44 14
39 13
46 15
44 14
39 13
37 14
37 12
43 15
37 13
45 14
48 15
42 13
37 12
43 13
39 13

Sommen
1 2 3
2 7 1
1 2 #
3 8 1
3 3 I
8 14 I
1 30X
1 2 X
¥ 1 0
10 3 0
2 4 1
5K K
Ocr Nov
7 8
7 6
6 5
5 6
5 4
5 5
4 3
8 8
6 8
4 5
5 7
5 6
5 6
4 4
2 2
7 8
5 9
QOcr Nov
14 14
14 15
16 17
15 16
7 18
17 18
15 14
12 14
13 14
15 17
13 14
15 17
16 18
16 19
14 14
13 16
13 14

A\U;UMN
1 2 3
4 20 4
2 6 1
2 6 1
¥ 2 ¥
1 2 1
# 1 ¥
1 7 1
b 4 |
12 4 ¥
# 2
6 ¥ 0
Aut Yr
19 54
17 40
15 42
14 48
12 36
12 36
10 33
18 60
17 54
11 42
15 64
13 37
14 43
10 30
5 20
18 57
16 67
Aut Yr
44 177
43 172
47 182
44 181
50 189
49 196
42 152
40 168
39 164
47 197
40 161
46 201
49 207
48 195
40 142
42 188

40
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CLIMATE AND WEATHER

TABLE V -40.
MIEAN NUMBER OF CL.OUDY DAYS (:»80% C1.OUD COVER)

Apr May

SeaTIoNS Dse Jan Fen Win Mar

Kagoshima. ... ... . 7 9 10 26 12 14 15
Nagasak:. ... .. ... 12 13 13 38 13 13 14
Fukaoka. .. ... ... .. 12 13 12 37 12 12 13
Qita. ..o 6 8 9 23 11 13 14
Shimonoseici. ... ... .. 12 14 13 39 12 11 12
Hiroshima. .. .. .. . .. 8 10 9 27 11 12 13
Hamada.. .. .. e 19 21 18 58 15 13 13
Ashizuri ... oL 6 7 9 22 8 12 16
Kacht ... ... ... 5 6 8 19 11 14 16
Tokushirma..... .. ... 6 6 8 20 10 12 13
Shionc-wisaki. . . . 6 6 8 20 8 13 15
Kabe. ... 5 6 7 18 10 12 14
Osaka.. . .......... 5 6 7 18 9 12 13
Kyata. ... .. 6 9 10 25 11 13 14
Mivazu. . 17 21 20 58 20 15 16
Nagoya........ .. 5 5 5 15 8 12 13
Hamamaise. . ... S 5 15

7 17 9 14

55. Principal Sources

. Arakawa, H.

THZ AR MASSES OF JAPAN. Jour. of the Met. Soc. of Japan, Vol.

13, pp. 287-402.

1937. DIE LUFTMASSEN IN DEN JAPANISCHEN GEBIETEN. (The

Air Masses in the Japanese Provinces). Meteorologische Zeit-

schrift, Lid. 54, pp. 169-174.
. Fud, H.

STUDIES ON THE BADNESS OF AIR CURRENT AND AERIAL NAVI-

GATION. Jour. of the Met. Soc. of Japan. Vol. 12, p. 199.

. Futi, H,, Tazima, S., and Murase, N.

ON THE STRUCTURE OF AN EXTRATROPICAL CYCLONE IN THE
Far East. Jour. of the Met. Soc. of Japan, Vol. 17, pp. 343-355.

. Greac Britain, Air Ministry, Meteorological Office.

1938, WEATHER IN THE CHINA SEAS AND IN THI WESTERN

PART OF THE NORTH PACIFIC QCEAN. M.O. 404a.

. Han'i, K.

VISIBILITY AND UPPER AIR CURRENTS. [our. of the Met. Soc. of

Japan, Vol. 3, p. 71.

. Journal of the Meteorological Society.
WDs ALOST over KoBr. Vol. 2, p. 1. Japan.

8. Okada, T.

1931, THE CLIMATE OF JAPAN. Bull. of Central Met. Obs. of

Jepan, Vol. 4, No. 2. 416 pp., illus.
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(3) Outbreak of summer type circulation. Pro-wacm-fronts! tvins, prececling che ecession of cae Polar

“The sosface maps of June 24-26, 1934, show the develop-  Front over Japan, result in the socalied “Bai-LI” or “Plum

went of the Southwest Monsoon, or summer circulation, over  18ins” in late June and carly July. Jr is common for @ ridge

castern Asis. The Polar Front tecedss orthward toward Hok-  of the Pacific cell t prevail over Formosa during the develop-

keid aod  thesmal low develops aver the Asiatic Continene, et of the monson, yiekling to a southerly or soudwestecly
s flow as the summer circulaton perssns.
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(4) Break-up of sumnzer type circulation, South China Sea. At the same time, a typhoon which will move
‘The surface map of October 1, 1936, was chosen to illuswrate  Northward and eastward, skirting the Japanese islands, is cen-
the break-up of the summer circulation. The summer trough teted northeast of Focmosa. The southward push of the Polar
has teceded southwatd from the interior of China into the.  Frontand the development of typhoons beeween the Marianias

STATION
MODEL

FIGURB V - 29
ANIS 84

I
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and Formosa are characteristic of the fall weather maps.
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(5} Typhoons.

Late summer and early fall are the most favorable eimes for
the development of typhoons which pass over this region, The
series of maps from Qctobet 2 o 5, 1936, shows a typhoon
moving from a point south of Kyiishll up the east cosst of
Honsh. The movement of the typhoon from Octeber 2 to 3
seems extiaordinarily rapid (about 46 i.ph.), but is somewhar

obscuced by the deepening of the low cemter approaching
‘Hokkaidd from the west on October 2. Thus, on the map of
October 3, it is possible to identify che Jow center near Urakawa
on Hokkaidd with the storm hing Hokkaids from the
west on the previous day, zather than with the typhoon center,
The deepening of the low center, however, would undoubtedly
be due to the typhoon.
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(2) Breakdown of winter type circulation.
The surface map of April 12, 1936, was chosen to illusirate
the breakdown of the winter monsoon circulation. ‘The Siber-
ian High has been splir in two by a frontal movement across

STATION
MODEL
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Siberia from the northwest to the soucheast. Though a high-
pressure system s following the frone, it is not of the dimen-
sions or strength of the winter Siberian High, The moving high-
pressure cells generally travel in an castwacd direction across
Kytshi, Shikoku, and southwestern Honsha.
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Ereunz V-27.
Breakdasom of Winter Type.
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FiguRn V-26.
Ousbresk of Wisier Typs
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